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Maryam Taghizadeh Abdolah Chalechale
Department of Computer Engineering and  Department of Computer Engineering and
Information Technology Information Technology
Razi University Razi University
Kermanshah, Iran Kermanshah, Iran

Abstract- Engineering drawings, including hand written-based or computer-based, are
frequently utilized; across various industries such as electronic, mechanical, oil, and gas.
Extracting, recognizing, and interpreting a circuit can provide easier debugging and further
information. This paper proposes a new method to identify primary gates and their connected
lines in electrical circuits to generate hardware description languages (HDLSs), automatically.
This method comprises three main phases. First, applying morphological and
logical/arithmetic operations eliminate all lines except gates. Second, the resulted image
including logical gates is examined to recognize primary gates using an object detector. For
this purpose, the proposed method recognizes all objects using connected component
technique and graph theory. According to the shape feature, the type of gate is identified.
Finally, a cost-free model is suggested for detecting input and output lines for each gate. Then,
the recognized gates and elements in the circuit are used to generate an HDL code.
Experimental results verify the promising accuracy of the proposed method.
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Useful Application of Machine learning Methods in Smart
Grids: A Mini Review

Pooya Parvizi

School of Engineering
University of Birmingham
Birmingham, United Kingdom

Alireza Mohammadi Milad Jalilian hana Parvizi
Amidi* Department of Physics, Department of Science
Department of Electrical Faculty of Science, Lorestan Faculty of Science,
Faculty of Science, Razi University University of
University Lorestan, Iran British Columbia
Kermanshah, Iran vancouer, Canada

Abstract- Smart grids are necessary because the traditional electricity grids are outdated,
inefficient, and vulnerable to failures. Smart grids enable better monitoring, control, and
management of the electricity grid, ensuring a more reliable and stable power supply. They
can integrate renewable energy sources into the grid, reduce energy consumption during peak
hours, and improve resilience to natural disasters and cyber threats. On the other hand,
machine learning techniques are necessary in modern power systems to improve the
performance, efficiency, and sustainability of the electricity grid. They enable real-time
monitoring and control of the grid, predicting energy consumption patterns, optimizing grid
performance, and detecting anomalies. By integrating machine learning algorithms, power
systems can adjust their outputs to match changes in energy demand, improve renewable
penetration and reduce carbon emissions. They also provide insights that can guide decision-
making, improve asset management, and reduce maintenance costs. With the integration of
machine learning techniques, power systems can promote a more sustainable and reliable
power supply, enhances grid security, and improves the experience for both energy providers
and end-users. Thus, this paper aims to summarize the benefits and useful application of
machine learning methods within the smart grids.
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Optimizing energy of carbon dioxide absorption in
distilled water using ultrasonic system through

Abolfazl shokri Arash Kamran-Pirzaman
Chemical engineering Chemical engineering

Iran University of Science and University of Science and
Technology Technology of Mazandaran

Abstract- Global warming and climate change have become a global problem due to the
increase in the concentration of CO2 gas in the atmosphere caused by the combustion of fossil
fuels. Absorption is considered as one of the most efficient and suitable methods to remove
CO2 from the atmosphere, but they require stirring, long contact time and a suitable and
economical contact system. High frequency ultrasonication is a method by which it is possible
to increase the speed of mass transfer from gas to liquid and reduce the absorption time by
vigorously stirring and creating fine liquid particles. The results of Response Surface
Methodology optimization in this research for pressure, voltage, gas and liquid flow rate
parameters for high absorption rate of carbon dioxide in distilled water were found to be
12.344 (bar), 27.185 (v), 19.823 and 0.407 (SLPM) respectively. Also, it has been observed
that the maximum mass transfer coefficient can be found by increasing the liquid/gas flow rate
and voltage and then decreasing the pressure.
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Multi-objective stochastic optimization of a greenhouse
energy system using an integrated demand-supply model

Armaghan Solaimanian dept. Energy
Engineering Sharif University of
technology Tehran, Iran

Hossein Khajehpour dept. Energy
Engineering Sharif University of
Technology Tehran, Iran

Alireza Ghadertootoonchi dept.
Energy Engineering Sharif University
of technology Tehran, Iran

Abstract- With the growth in the population, the demand for food and agricultural
products is increasing. Greenhouses are a promising option to meet such a growing
demand as they can provide a controlled environment for the plant to grow. As a result,
their performance highly depends on energy consumption. One of the main factors that
affect the energy demand of a greenhouse is the weather. This study aims to investigate
the effects of weather uncertainty on the planning and scheduling of a greenhouse energy
system. To achieve this purpose, a two-objective (cost and temperature stability)
stochastic linear model is developed and solved using historical data for the past 20 years
of Tehran. The findings reveal that the deterministic approach underestimates the
capital and operational costs of the system by more than 700$ during the lifetime of the
greenhouse (20 years), and the underestimation.
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Flywheel Energy Storage: Challenges in Microgrids

Alireza Mohammadi Amidi* Milad Jalilian Hana Parvizi
Department of Electrical Department of Physics, Faculty Department of Science
Faculty of Science, Razi of Science, Lorestan University Faculty of Science,

University Kermanshah, Iran Lorestan, Iran University of British

Columbia vancouer, Canada

Pooya Parvizi School of
Engineering University of
Birmingham Birmingham,

United Kingdom

Abstract- In the last decade, cutting-edge technologies in the field of energy storage have
become more popular in the power market. These technologies provide fast energy transfers.
Recently, the industry has witnessed the re-emergence of one of the oldest pieces of energy
storage equipment, the flywheel. Flywheels have certain advantages over conventional energy
storage technologies. One of these advantages is related to the simple structure of energy
storage, which involves storing energy in the form of kinetic energy in a rotating mass. While
flywheel energy storage systems offer several advantages such as highpower density, fast
response times, and a long lifespan, they also face challenges in microgrid applications. This
paper aims to address the main issues associated with flywheel energy storage and briefly
review these challenges.
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Mathematical Constraints of Photovoltaic Modules with
Double-Diode Model

Ehsan Moshksar Teymoor Ghanbari

The Dtn Technology and Z

School of Advanced Technologies Shiraz ~ School of Advanced Technologies Shiraz
University Shiraz, Iran University Shiraz, Iran

Abstract- In this paper, some novel physical constraints are proposed on parameters of the
double-diode (DD) photovoltaic (PV) model with rigorous mathematical analysis. These con-
straints are some inequalities between seven unknown parameters of the DD circuit model.
The inequalities are achieved from the datasheet information and well-known nonlinear
current-voltage (I — V) equation of the DD PV model. This is the first study, in which a large
variation of the constraints are derived. These constraints can be utilized to determine the
feasible regions of the unknown parameters. Considering the proposed inequalities, each PV
module has its own feasible search spaces based on its datasheet. Moreover, these inequalities
are extended to real environmental condition by updating the datasheet parameters.
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Optimizing energy of carbon dioxide absorption in distilled
water using ultrasonic system through response surface

methodology
Abolfazl shokri Arash Kamran-Pirzaman
Chemical engineering Iran University of ~ Chemical engineering University of
Science and Technology Tehran, Iran Science and Technology of

Mazandaran Behshahr, Iran

Abstract- Global warming and climate change have become a global problem due to the
increase in the concentration of CO2 gas in the atmosphere caused by the combustion of fossil
fuels. Absorption is considered as one of the most efficient and suitable methods to remove
CO2 from the atmosphere, but they require stirring, long contact time and a suitable and
economical contact system. High frequency ultrasonication is a method by which it is possible
to increase the speed of mass transfer from gas to liquid and reduce the absorption time by
vigorously stirring and creating fine liquid particles. The results of Response Surface
Methodology optimization in this research for pressure, voltage, gas and liquid flow rate
parameters for high absorption rate of carbon dioxide in distilled water were found to be
12.344 (bar), 27.185 (v), 19.823 and 0.407 (SLPM) respectively. Also, it has been observed
that the maximum mass transfer coefficient can be found by increasing the liquid/gas flow rate
and voltage and then decreasing the pressure.
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Designing a Novel Optimal Energy Management to Determine the
Contribution and Effect of Primary Sources on the Structure and
Components Size of Smart Microgrids and Smart Buildings

Mahyar Abasi.
Department of Electrical Engineering,

Department of Electrical Engineering, Faculty ~ Faculty of Engineering, Arak University,

Mahmood Joorabian

of Engineering, Shahid Chamran University of Arak, Iran.. Research Institute of
Ahvaz, Ahvaz, Iran. Renewable Energy, Arak University,
Arak, Iran.
Ahmad Ro_uhani o Vahid Davatgaran Department of
Department of Electrical Engineering, Electrical Engineering, Technical and
Beyza Branch, Islamic Azad University, Vocational University (TVU), Tehran,
Beyza, Iran.

Abstract- Renewable energy technologies rely primarily on solar and wind. In Iran, due to
the existing potential, the development of using photovoltaic panels and wind turbines is being
planned and implemented. One of the important and influential factors in the feasibility and
determination of the structure and dimensions of renewable-based smart microgrids is the
potential of the primary resources. In this paper, the effect of primary sources on the structure,
components size, operation and installation cost, and operating cost of a smart microgrid
including solar panels, wind sources, and a fossil generator is analyzed comprehensively,
aiming to present an energy management strategy and provide new economic modeling.
Different structures are designed according to different conditions of renewable and non-
renewable resources and compared with each other in terms of environmental, technical,
operational and economic aspects. As expected, with the increase in the potential of renewable
primary sources and rising fossil fuel prices, the system's inclination to use renewable
technologies will increase.
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Design and Implementation of Maximum Power Point
Tracking (MPPT) of Photovoltaic Cells (PV) With High
Step-up DC-DC converter

Mahdi Ghorbani Hossein Madadi Kojabadi

Renewable Energy Research Center
Faculty of Electrical Engineering, Sahand
University of Technology Tabriz, Iran

Renewable Energy Research Center
Faculty of Electrical Engineering, Sahand
University of Technology Tabriz, Iran

Abstract- In this article, a method to obtain the maximum power from a PV array with a specific
algorithm is proposed. This method has higher speed and reliability compared to the
conventional P&O method. The new proposed method is implemented on a high gain DC-DC
converter. The Equations of the converter have been extracted and based on that, a suitable
controller has been designed with the goal of high stability. Compared to several implemented
practical methods, the superiority of the proposed method has been proven. At the end, the
simulation results of the converter have been extracted and finally this method has been
implemented in the laboratory with a PV array with an output power of 240 (W) and the
experimental results have been shown.
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Optimal Placement and Sizing of Distributed
Generation and Capacitors with the aim of Reducing
Power Losses and Line Density in the Radial

_ Navid Hadifar Faculty of
Farzad Mohammadzadeh Shahir Faculty  Electrical Engineering University

of Electrical and Computer Engineering of South Carolina Columbia,
University of Tabriz Tabriz, Iran

Abstract—installing distributed generation resources in distribution networks has
significant technical, economic and environmental benefits that have led to the
widespread use of these resources. The presence of these resources closes to the location
of the final subscribers, along with improving the network response to the growing
demand of consumers, reduces the power flow in distribution network lines. Therefore,
by improving the voltage profile of distribution network, not only the power loss reduces
significantly, but also increases the capacity of the mains lines. In addition, the
installation of capacitor is another common way to improve the technical parameters of
the network, which has attracted special attention due to its cost-effectiveness. Thus, the
optimization of location and capacity of distributed generation resources and capacitors
with the aim of reducing power losses and reducing line density in the radial distribution
network at the lowest possible cost and in compliance with technical constraints have
investigated in this paper. Meanwhile, load uncertainty considered in the modeling. The
proposed method is evaluated in a 33-bus network with applying a genetic algorithm and
the results are discussed in the following. Finally, the proposed method has been able to
reduce power losses and manage line congestion in a way that is costeffective for the
operation of the distribution network.
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Simultaneous Optimizing of Location and Capacity for
Distributed Generator and Capacitor with the Aim of
Reducing Power Losses and the Density in the Radial

Distribution Network

Farzad Mohammadzadeh Shahir Faculty Navid Hadifar Faculty of
of Electrical and Computer Engineering  Electrical Engineering University
University of Tabriz Tabriz, Iran of South Carolina Columbia,
USA

Abstract- installing distributed generator resources in the distribution network has
significant technical, economic and environmental benefits, which has led to the widespread
use of these resources. The presence of these resources closes to the location of the final
subscribers, along with the improvement of the network's response to the growing demand
of consumers, causes the power flow in the distribution network lines to decrease. Therefore,
by improving the network voltage profile, the power loss will be significantly reduced and it
will also free up the capacity of the network lines. On the other hand, capacitor installation
is one of the other conventional solutions to improve the technical parameters of the network,
which have attracted special attention due to their cost-effectiveness. By injecting reactive
power into the network and reducing the passing current, capacitors can help reduce losses
and reduce line congestion. As a result, in this research, solving the problem of optimizing
the location and capacity of distributed and simultaneous capacitor generation sources with
the aim of reducing power losses and reducing the density of lines in the radial distribution
network at the lowest possible cost and by observing the technical limitations of the network
such as power limitations, voltage limitations and limitations Feeder heat is targeted. In
addition, load uncertainty is included in the modeling. The proposed method has been
evaluated in the network of 33-bus and the results have been discussed.
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Two-dimensional bilayer phosphorenes: a tunable
platform for nanoscale heat energy transfer

Zahra Valiollahi, Mahyar Dehdast, Mohamad Neshat

School of Electrical and Computer Engineering College of Engineering, University of

Tehran, Tehran , Iran

Abstract- Active control of heat energy transfer as the key factor in thermal management at
nanoscale, has recently attracted increasing attention. Relying on intrinsic inplane anisotropy
and tunable electronic and optical properties, the monolayer of black phosphorus called
phosphorene, has exhibited great potential in near-field radiative heat transfer (NFRHT). The
results show that the imaginary part of optical conductivity is enhanced one-order of
magnitude as electron density increases from n =5 x 1012/cm2 to n = 20 x 1012/cm2 . Herein,
the dynamic control of NFRHT is analyzed in the bilayer phosphorene system. We studied
the tunable NFRHT between two phosphorene layers under different doping concentrations,
realizing NFRHT is dominant in lower doping levels. For the energy of 0.05 eV, when the
doping concentration decays a quarter, the phosphorene sheet would be extended toward a
high-k wavevector over 2 times. Moreover, it is found that decreasing the vacuum gap
between the bilayer can result in the dramatic increase of the NFRHT rate. This work can
open up a new way to utilize anisotropic two-dimentional materials for dynamic management
of heat energy transfer at the nanoscale.
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An Interleaved Non-Isolated High Step-Up DC-DC
Converter Using Coupled Inductors and Voltage

Multiplier Cells
Reza Takarli Department Ahmadreza Ghanaatian Abolfazl Vahedi
of Electrical Engineering, Department of Electrical Department of Electrical
Iran University of Science Engineering, Iran University of Engineering, Iran
and Technology Tehran, Science and Technology, University of Science and
Iran Tehran, Iran Technology, Tehran, Iran

Abstract- This research aims to construct a high-voltage boost DC-DC converter using the
interleaved technique with coupled inductors and voltage multiplier cells(VMCs). The
presence of capacitors increases the voltage gain, which leads to a decrease in the switches'
voltage stress. The voltage of the switches is significantly lower than the output voltage. It
makes it possible to use MOSFET switches with a lower voltage rate, which, in addition to
cost reduction, leads to decreased conduction losses. Also, due to the presence of coupled
inductors, the decreasing current of the diodes is controlled through leakage inductances. In
this case, zero-current switching is established when the diodes are turned off, which increases
efficiency. In this article, The stability of the suggested converter has been assessed and
verified. Also, this converter has the feature of a symmetrical input current and common
ground between input and output. With an input of 20V and a voltage gain of 26.6, the output
voltage is 533V, resulting in a power of 320W. Moreover, the calculated equations are proven
through simulation.
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Harmonic Distortion Optimization of Multilevel H-
bridge Inverter with Delta-Connected

Ehsan Chaharmahali Department Hamed Karimi Alireza Siadatan ,
of Electrical Engineering ,Science Department of Electrical )
and Culture University, Tehran, ~ Engineering, Shahid Beheshti Senior Member of IEEE
Iran. University, Tehran, Iran Department of Electrical and

Computer Science, York
University, Toronto, Canada.

Abstract - In full-bridge cascaded multi-level inverters with delta connection, the presence
of odd harmonics multiple of three voltages and rotating currents in the delta ring causes
additional losses. In this paper, a low frequency optimization method is proposed to reduce
odd harmonics multiple of three voltages in full bridge cascaded multilevel inverter with delta
connection. With this method, in addition to reducing these harmonics, the amount of Total
Harmonic Distortion (THD) is also maintained at the optimal level and the requirements of
standards such as EN50160 WG36-05 and IEC61000-3-6 are also met. In this method, by
using the Optimal Minimization of Total Harmonic Distortion (OMTHD) keying method, the
optimal values of keying angles and DC sources have been obtained by using the particle
Swarm Optimization (PSO) algorithm. The simulation results show the effectiveness of the
proposed method in reducing odd harmonics multiples of three voltages and rotating current
along with maintaining the THD value at the optimal level.
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Multi-objective optimization of energy consumption
pattern in order to provide thermal comfort and reduce
costs in a residential building

Mohammad Hossein Jahangir Renewable Reza Alimohamadi Renewable Energies
Energies and Environmental University of  and Environmental University of Tehran
Tehran Tehran

Abstract- In this research, three objective functions of energy consumption, thermal
comfort, and net present value function for a residential building have been optimized
simultaneously. To perform multi-objective optimization operations, a Couple of Energy
Plus software and a genetic algorithm of non-dominant sorting written in MATLAB
environment are used. Also, due to the special conditions of energy pricing in Iran and the
allocation of large subsidies, in order to increase the chances of success of energy retrofit
solutions, the inflation rate and energy discount rate will increase compared to the current
conditions. The results of the optimization process show that if the price of energy
increases and brings it closer to global prices, we can hope for the attractiveness of energy
retrofit solutions for the owners and investors of the construction industry. So the highest
profit from optimization measures was reported as 83177 US dollars. Also, the minimum
energy consumption was reported as 27534 kWh and the best value of thermal comfort
was 11.08%. Condensing boiler systems and split systems with inverter were also the most
popular systems among Pareto solutions.
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A Low Cost High Power Triboelectric Nanogenerator
Based on Activated Carbon

Koorosh Shahbazi Zahra Hosseini

School of Advanced Technologies, Shiraz School of Advanced Technologies, Shiraz
University, Shiraz, Iran

Teymoor Ghanbari Navid Sharif

School of Advanced Technologies, Shiraz School of Advanced Technologies, Shiraz
University, Shiraz, Iran

Abstract- Activated Carbon (AC) possesses distinctive merits such as a high surface area,
porosity, excellent chemical and thermal stability, abundant availability, low cost,
lightweight properties, flexibility, and ease of processing. These attributes make AC an
attractive candidate for the development of triboelectric nanogenerators (TENGS). In this
study, we present the fabrication of a TENG incorporating an AC-doped polyvinyl alcohol
(PVA) film, referred to as AC@PVA, as the active layer. The AC@PVA film
demonstrates enhanced triboelectrification properties. As the opposing triboelectric layer
and electrode, Kapton and Al materials are employed, respectively. The AC@PVA-based
TENG exhibits an impressive output voltage, current, and power density of 200 V, 14.5
pA, and 7.5 W m-2 , respectively. These output performance metrics position the
AC@PVA-based TENG among the top reported performances for TENGs utilizing
carbon materials. Additionally, the TENG is capable of charging a 10 pF capacitor to 0.87
V within a duration of 8 seconds, demonstrating its potential as a reliable power source
for microelectronic devices.
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Reza Mohammadiun Otikandi
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Abstract- Fossil fuel sources are being replaced by renewable energy sources due to
many environmental problems and being exhaustible. Because of free access to wind
and sun, it is possible to use these sources to produce energy needed in areas far from
the electricity grid. By using a combination of renewable energy sources, the reliability
and stability of the power system increases in response to the load . A micro grid usually
consists of a local set of distributed generation (DG), energy storage system and loads
(thermal and electric) that can be operated as grid connection or island operation . There
are many ways to design a hybrid stand alone system . In this article , Homer is used to
design and determine the optimal number of components of the grid-independent hybrid
system consisting of wind turbine, solar panel and battery with diesel generator system
support. The data of wind speed, solar radiation and electric load are related to Oti Kandi
village, from kaleybar city, located in East Azarbaijan province . By applying changes
in wind and radiation data, we performed a sensitivity analysis and observed the effect
of input data changes on the output power of the system. The results obtained from the
simulation and sensitivity analysis show that changes in the average solar radiation
reduce the costs of the whole system in a favorable way.
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Optimal Design of a stand alone microgrid including
uncertainty of data

Mohammad Hossein Mojtaba Ahmadi Hassan Moradi
Mousavi Department of Department of Computer Department of Computer
Computer and Electrical and Electrical Engineering  and Electrical Engineering

Engineering Razi University Razi University Razi University

Kermanshah, Iran

Kermanshah, Iran Kermanshah, Iran

Abstract- Unbalanced voltages and currents, harmonic distortions, and faulty conditions
are inevitable in microgrids. Failure to balance network parameters, breakdowns in
eliminating harmonic distortions, and malfunctioning operation of protection systems can
cause irreversible damage to the network. One particularly effective way to combat these
severe conditions is to isolate the positive and negative sequence components of systems
under fault. The decoupled double synchronous reference frame (DDSRF) sequence
extraction method is a potent and accurate technique that involves transforming the three-
phase signals from the time domain into a rotating reference frame. By following the
DDSRF configuration, the positive and negative sequence components become
decoupled. This simplifies the control and management of these components. Hence,
through an in-depth analysis of existing research and developments, this review highlights
the key structures and applications associated with different DDSRF approaches within
the microgrids.
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Design and Analysis of Double Stator Induction
Generator with DC auxiliary field for Wind Energy

Generation
Seyed Hamed Bibak Hassan Moradi * Department Moslem Geravandi
) of electrical engineering Razi  Department of electrical
Department of electrical University Kermanshah, Iran  engineering Razi University
engineering Razi University Kermanshah, Iran

Kermanshah, Iran

Abstract- The push for sustainable energy solutions highlights the urgent need to enhance
wind power generation methods. This study explores the cutting-edge Double Stator
Induction Generators (DSIG) equipped with Direct Current (DC) field windings, signaling
a potential game-changer in wind energy efficiency. Distinct from conventional induction
generators, DSIG's two-stator design inherently allows for magnetic flux adjustment using
controlled DC currents. This innovation provides a straightforward means to modulate the
generator's output voltage, improving adaptability to the grid and overall power quality.
Leveraging Finite Element Analysis (FEA), the research models the DSIG's electromagnetic
responses across different DC current settings, showcasing a strong link between flux
management and voltage outcomes. Initial findings indicate benefits like superior voltage
stability, and heightened efficiency. Amidst the challenges posed by variable renewable
energy sources, DSIG's flux modulation emerges as a potential cornerstone for a more
consistent and efficient future in wind energy generation.
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Fault Ride Through Enhancement Methods in Wind
Energy Systems: A Brief Review

Sepideh Asadimanesh Hassan Moradi
Department of Computer and Electrical Department of Computer and Electrical
Engineering Razi University Kermanshah, ~ Engineering Razi University Kermanshah, Iran
Iran

Abstract- In most countries, for environmental reasons and the growth of energy demand,
the use of renewable energy, especially wind energy, is increasing. Hence, the integration
of wind energy systems (WESS) into the power grid and their reaction when grid faults occur
has become a challenging issue in grid code provisions in terms of stability and reliability.
Consequently, increasing the fault ride-through (FRT) in gridconnected WESs is one of the
most influential subjects related to grid codes. Therefore, considering the importance of
FRT enhancement in grid-connected WESs, in this paper, the available methods for
increasing FRT are briefly introduced and discussed. Then the advantages and limitations
of each of these methods are mentioned. Finally, recommendations for future work in this
field are provided.
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Optimizing and Simulating the Stand-Alone Hybrid
Renewable Energy Systems for Bandar-e Anzali in Iran

Mohammad Hossein Kimia Moradi Reyhaneh Rashidi
Jahangir Faculty of New Faculty of New Sciences )
Sciences and Technologies and Technologies Faculty of New Sciences and
A g University of Tehran Technologies University of
University of Tehran Tehran, Iran Tehran Tehran, Iran

Tehran, Iran

Abstract- A crucial bottleneck to developing remote areas is the demand for electricity. In order
to overcome the challenges, the opportunity can be produced by a quick development in
decentralized renewable energy production technologies. This study has been presented to
illustrate the techno-economic feasibility of an off-grid hybrid renewable energy system for
remote rural electrification, via a case study of a city located on the southern shores of the
Caspian Sea by performing sensitivity, optimization, and simulation analysis. In this research,
modeling and optimizing various combinations of wave energy converter, wind turbine, PV
panel, biogas generator, and Li-lon battery have been done in Hybrid Optimization Model for
Electric Renewables (HOMER), and the hybrid system was evaluated in terms of environmental
and economical as well as technical investigation. Determining the most cost-competitive
configuration can be done in case a reliable power supply featuring commercial, residential,
agricultural, and community village demand are ensured. The results illustrated that batteries,
waves, biomass, and wind are included in a hybrid power system, and this system has
costeffectiveness and reliability as well as environmental benefits for sustainable remote rural
electrification. Various potential locations and places exist with similar climate situations in
which renewable energy can be utilized, and energy supply can be contributed to using them
significantly. This research has aimed to determine the potential of the city and choose the
appropriate DG technologies according to the primary and potential energy resources in the city
zones. Therefore, the optimized scenario was the generator, Battery system, and WT according
to the study Hybridization of PV; But the potential for solar radiation in this case study of a
humid city is much lower. The potential of bioenergy from rice husks has been estimated, and
large amounts of biomass resources are available for modern energy applications with
agricultural production. The presented structure has been optimized costly in the following. The
total net present cost of the integrated system is $6045763 with a Levelized cost of the energy of
0.229 $/kWh and for the optimum scenario, the COE is 0.168. It has been revealed in the results
that the most effective option in terms of cost is the hybrid renewable system (off-grid) to supply
the load demand in small remote villages.
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Analyze and Construction of a Photovoltaic (PV) Power
Plant Connected to the Grid to Produce Maximum
Power on the Roof of the Building

Hamed Karimi Alireza Siadatan , SMIEEE

Department of Electrical Engineering, Department of Electrical and Computer
Shahid Beheshti University, Tehran, Iran Science, York University, Toronto, Canada.

Maryam Sepehrinour Ehsan Chaharmahali
Department of Engineering, Brock Department of Electrical Engineering
University, St. Catharine’s, ON, Canada. ,Science and Culture University, Tehran,
Iran. e.

Abstract- This paper is for technical studies and optimal selection for the angle of the
panels and the feasibility of building a 20 KW power plant connected to the grid in the
electricity distribution company of Tehran province with geographic coordinates of 1181
m above sea level, longitude and latitude 35° 41' 29", 51° 26' 53" ,taking into account
the lack of shadow conditions and selecting the back-to-back distance in the rows of each
panel for ease of maintenance and repairs and absorbing the most sunlight and producing
it by photovoltaic arrays into energy and injecting it to the national grid. Also, the correct
selection of electrical equipment such as inverter, panel, the optimal selection of the
voltage produced by the strings compared to the working voltage of the inverter, which
is one of the most important parts of the construction of this power plant .This power
plant produces 35.920 MWh/yr of electricity annually and has reduced greenhouse gas
emissions by 3875 kg per month. Therefore, it can be effective in encouraging
investment in the construction of these small power plants in the residential sector. and
its results and the amount of production of this power plant during one year show the
optimal design and construction of this solar site.
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Optimal Design of Hybrid Renewable Energy System
(WT/Bio/FC) based on Mountaineering Team-Based

Optimization
Iraj Faraji Davoudkhani Hossein Shayeghi Javad Nabatalizadeh
Department of Electrical Department of Electrical Department of Electrical
Engineering, University of Engineering, University of Engineering, Islamic Azad
Mohaghegh Ardabili, Ardabil, Mohaghegh Ardabili, University Ardabil branch,
Iran Ardabil, Iran Ardabil, Iran

Abstract- This paper presents the technical and economic design of a hybrid wind-biomass
energy system incorporating a fuel cell storage system, utilizing the Mountaineering Team-
Based Optimization (MTBO). The optimization focuses on determining the optimal capacities
and quantities of each resource in the hybrid WT/Bio/FC system. The fuel cell system
comprises an electrolyzer, a hydrogen storage tank, and a fuel cell stack.The objective
function is formulated to minimize the net present value of investment, maintenance, repair,
and equipment replacement costs throughout the 20-year lifespan of the system. Optimization
variables include the number of wind turbines, biomass units, electrolyzers, hydrogen storage
tanks, fuel cell stacks, and inverters. These variables are optimized using the MTBO
algorithm, considering the cost objective and the reliability constraint of the Loss of Power
Supply Probability (LPSP). The proposed MTBO method is compared to other methods, and
the results from the optimization design reveal that hybrid combinations utilizing all available
resources demonstrate lower present value costs and improved reliability indicators compared
to alternative compositions.

141



The D Technology and

| 4 5 International
. f :"‘ '~ ’3‘ Conferenceon Energy Management

— ) Vermm Wniversity of Schence and Technology of Marandaran  Date 36.13 Felwuary 2004

BBl

Global MPPT Optimization for PV Modules in Partial
Shading: Corona Virus Search Optimizer

Javad Nabatalizadeh Iraj Faraji Davoudkhani Hossein Shayeghi
Department of Electrical Department of Electricalf Department of Electrical
: ; ; Engineering, University o
Englnee_rlng, ISIar_mC Azad Mohaghegh Ardabili, Engineering, University of
University Ardabil branch, Ardabil, Iran Mohaghegh Ardabili, Ardabil,
Ardabil, Iran faraji.iraj@gmail.com Iran
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Abstract- Solar energy represents a sustainable and inexhaustible source of
renewable power, offering a path to clean and cost-effective electricity generation.
Nonetheless, photovoltaic (PV) systems encounter a substantial challenge in the form
of a nonlinear maximum power point tracking (MPPT) problem, primarily stemming
from partial shading (PS) conditions. The presence of PS results in the loss of
available power, undermining the efficiency of PV systems. In response to this
challenge, this paper introduces a pioneering solution in the form of a Corona Virus
Search Optimizer (CVSO)-based MPPT controller. This controller is meticulously
designed to facilitate efficient maximum power tracking across diverse weather
conditions. Its efficacy is validated through a comprehensive comparative study
against two prominent optimization techniques: Particle Swarm Optimization (PSO)
and Grey Wolf Optimization (GWO). Through meticulous analytical and statistical
analysis, the research evaluates the performance of the CVSO-based MPPT controller
in two distinct scenarios: PS and complex-PS (CPS). The findings substantiate the
superior capabilities of the proposed CVSO, showcasing its adeptness in swiftly and
accurately tracking the maximum power point, thereby achieving faster convergence
toward the global maximum power point.
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A novel Fuzzy type-2 Pl repetitive control methodology
for harmonic elimination in distributed generation

sources
Sina Soltani Mohammad Rayat
Department of Automation and Instrument Department of Technical Office Engineering
Engineering Neyriz Ghadir Steel Complex Neyriz Ghadir Steel Complex Shiraz, Iran

Shiraz, Iran

Abstract- The importance and application of state-of-the-art control techniques in the grid
networks of inverter-based distributed generation units not only improve the performance
in unbalanced situations but also supplement the efficiency of the system in normal
conditions. Intelligent control is necessary and mandatory due to the unbalanced load
distribution that occurs permanently in the three phases of the microgrid. A current
controller, in this research, used in distributed generation sources is presented and is
designed to compensate for high harmonics and a suitable dynamic speed to track the
reference current in a short transient time. Our innovative controller is composed of a
repetitive control to eliminate harmonics and an adaptive fuzzy type-2 proportional-integral
(PI) control. This controller not only performs simultaneous compensation of harmonics and
has a suitable dynamic response to track the reference current in a small transient time, but
also improves the bandwidth and stability of the system. Finally, the performance and result
of the controller are shown by simulation for a three-phase converter connected to the
network of local non-linear loads.
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StateEVVMan: Advanced Predictive Ensemble
Optimization of Electric Vehicle Charging Stations

Ashkan Safari Hamed Kheirandish Gharehbagh
Student Member, IEEE, Education Faculty of Electrical and Computer Engineering,
Committee Member, Smart Cities Society, University of Tabriz
IEEE, NJ, USA
Morteza Nazari-Heris Hamed Kharrati Afshin Rahimi
Member IEEE, Faculty of Member IEEE, College of Senior Member, IEEE,
Electrical and Computer Engineering, Lawerence Faculty of Mechanical,
Engineering, University of Technological University, Ml, Automotive & Materials
Tabriz USA Engineering, University of

Windsor, Ontario, Canada

Abstract- Optimizing electric vehicle charging stations through advanced predictive
ensemble techniques is essential for enhancing efficiency, reducing operational costs, and
promoting the widespread adoption of electric vehicles. This approach plays a pivotal
role in ensuring seamless charging experiences, thereby advancing the transition to a
sustainable and eco-friendly transportation system. By this regard, the proposed paper
presents StateEVMan, a novel approach employing doubly-fed Long ShortTerm Memory
(LSTM) techniques in conjunction with a comprehensive Electric Vehicle (EV) station
dataset. Utilizing stacked ensemble learning, the model predicts three key performance
indicators (KPIs): Charging Time [Hour], Total Power Output [kWh], and Total Cost [$].
The study assesses the model's performance using Mean Absolute Error (MAE), Mean
Squared Error (MSE), Root Mean Squared Error (RMSE), and R-squared (R2) metrics
across a dataset comprising 10,185 data points. Notably, the model achieves accurate
predictions for these KPls, demonstrating its robust forecasting capabilities. StateEVMan
emerges as a considerable tool for optimizing EV charging station operations and
enhancing efficiency.
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Advanced Predictive Modeling of Pollutant Gas
Emissions in the Automotive Industry based on Machine

Learning
Ashkan Safari Hamed Kheirandish Gharehbagh
Student Member, IEEE, Education Faculty of Electrical and Computer Engineering,
Committee Member, Smart Cities Society, University of Tabriz
IEEE, NJ, USA
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College of Engineering, Member IEEE, College of Senior Member, IEEE,
Lawerence Technological Engineering, Lawerence Faculty of Mechanical,
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Abstract- Predicting CO2 emissions in the automotive industry is vital for driving
innovation in fuel efficiency, shaping policies, and fostering a greener, sustainable future.
An advanced predictive modeling approach for estimating CO2 emissions in the
automotive industry using machine learning techniques is presented in this paper. Data
from 46 distinct automotive brands was incorporated, comprehensively analyzing various
vehicles. The predictive model employed six numeric features, encompassing engine size,
cylinder count, and diverse fuel consumption metrics, along with five categorical features
concerning brand, model, vehicle class, transmission, and fuel type. Considerable results
were achieved, with a mean squared error (MSE) of 29.99, a root mean squared error
(RMSE) of 5.48, and an R2 of 0.991, showcasing the model's forecasting accuracy for CO2
emissions. Therefore, this work underscores the effectiveness of machine learning in CO2
emissions prediction and emphasizes the importance of considering diverse features and
multiple automotive brands for constructing comprehensive and robust models in the
context of environmental impact assessment, thereby contributing to a more sustainable
automotive industry.
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Comparative Analysis of Energy Efficiency Evaluation
Methods for Buildings: ISO 13790 vs. EnergyPlus

Simulation*
Masoud Kishani Farahani Morteza Kolivandi Abbas Rajabi-Ghahnavieh
Department of Energy Department of Energy Department of Energy
Engineering Sharif Unilf/g?;ir;;ec:;n?eimgrogy Enfg;neehrin? Sha;ithninrsity
A of Technology Tehran, Iran
University of Technology Tehran, Iran ay

Tehran, Iran

Abstract- In light of global efforts to enhance building energy efficiency and foster sustainable
practices, the establishment of standardized methodologies for evaluating energy performance
has gained international attention. The study employs the ISO 13790 method to scrutinize
monthly heating energy calculations, with rigorous validation through dynamic simulation
using EnergyPlus software. Focusing on the Energy faculty at Sharif University of Technology
as a case study, the study unveils significant disparities between the heating energy estimations
derived from the 1SO 13790 standard and dynamic simulation. Intriguingly, this investigation
extends its purview to diverse geographic contexts, encompassing the cities of Tehran, Tabriz,
and Kashan, as well as orientations in all four cardinal directions. The findings, assessed using
relative error and root mean square error metrics, illuminate the variances in computed energy
demands, providing valuable insights into the accuracy of the 1SO 13790 approach.
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Very Short-Term Forecasting of Heating Energy
Produced by Solar Parabolic Trough Collectors in a
Residential Water Heater

Hamid Jabari Ardalan Shafiei-Ghazani Farkhondeh Jabari
Department of Mechanical
Department of Mechanical Engineering Sahand Power Systems Operation and
Engineering Sahand University of Technology ~ Planning Research Department
University of Technology Tabriz, Iran Niroo Research Institute (NRI)
Tabriz, Iran Tehran, Iran

Abstract- Solar parabolic trough collectors are usually used as clean heat sources for water
heating. Meanwhile, uncertain nature of solar irradiations affects their coefficient of
performance significantly. Hence, accurate forecasting of solar heating energy extracted
from parabolic collectors improves both reliability and resiliency of solar water heaters
against severe operational conditions such as clear sky, haze clouds, partially cloudy sky,
and overcast clouds. This paper proposes a fast and accurate algorithm for predicting the
solar heating energy produced by the parabolic trough collectors in a residential-scale water
heater with 5-min time resolution over a sample summer day. Simulations is carried out
using Python programming language to minimize the mean squared error according to the
estimated and actual values.
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Enhancing Distribution System Resilience: A
Comparative Study of Batteries and Hydrogen Energy
Storage Systems

Moein Kordrajabi Alireza Zakariazadeh
Department of Electrical and Computer Department of Electrical and Computer
Engineering, University of Science and Engineering, University of Science and
Technology of Mazandaran Behshahr, Iran Technology of Mazandaran Behshahr, Iran

Abstract- Power distribution systems need to be more resilient to handle natural disasters
and maintain a steady supply of loads. To enhance power distribution systems' resilience,
microgrids based on energy storage systems (ESSs) are the most desirable option.
Photovoltaic resources (PVs) are the most common sources used in microgrids, but due to
their intermittent production, an energy storage system is essential alongside them. The study
proposes the use of hydrogen energy storage systems (HESS) over batteries and analyzes the
system’s performance with HESS. This study examines the impact of PV and HESS on
resilience metrics. To evaluate network resilience, three scenarios in two cases, moderate and
heavy damage, are explored. Simulations are conducted on an IEEE 33-bus test system that
includes three microgrids. The results evidence that HESS, owing to its long-term nature, has
the potential to enhance the resilience of distribution networks more effectively than
conventional batteries.
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Assessing the GHG mitigation pathways in the Iran

energy supply system
Mohammad Sharifian Hossein Khajehpour * Amir Hossein Fakehi
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Department of Energy Engineering, Sharif Ph.D. in Energy Engineering,
Engineering, Sharif University of Technology Institute for International
University of Technology Tehran, Iran Energy Studies (I1ES), Tehran,
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Tehran, Iran

Abstract- The process of making decisions about energy and environment-related matters
in Iran has consistently been intertwined with intricate difficulties. Discussing these
complexities and the necessity to deal with them, this paper strives to help the decision
makers with modeling of energy supply system. The main objective of this research is to
propose optimal solutions for energy supply while reducing greenhouse gas emissions in
line with the national upstream policies. If Iran wants to fulfill its commitments under an
assumed national mitigation target, it needs to reduce its emissions by 30% by 2040. In this
regard, the supply system modeling was performed under two scenarios, Business as Usual
and LowCarbon scenarios, with the OSeMOSYS tool. The research results in the Low-
Carbon scenario suggest that the capacities of wind power plants, thermal solar power
plants, and photovoltaic power plants need to increase to 10, 10.59, and 55.63 GW by 2040,
respectively. Also in this scenario, electricity exports will decrease if the efficiency of fossil
fuel power plants does not change.
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A New Multilevel Inverter with Limited Switching
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Ali Seifi Seyed-Hossein Hosseini
Department of Electrical Engineering Department of Electrical Engineering
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Mehrdad Tarafdar Hagh Majid Hosseinpour
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Ardabili Ardabil, Iran

Abstract- This paper presents a new capacitor-based multi-level inverter (MLI)
configuration for single-phase applications, to reduce the number of switches and sources.
Besides reducing the number of switches, the proposed configuration minimizes the number
of sources by using capacitors and dividing the voltage between the capacitors. The
proposed configuration consists of an iterative cell that uses a source. The proposed
configuration utilizes a variety of algorithms for voltage source amplitude to increase the
number of output levels. In addition, the proposed configuration is also discussed in terms
of thermal-loss analysis. In this paper, nearest level modulation (NLM) is used to synthesize
output voltage levels. Comparing the proposed MLI configuration with the MLI
configurations offered over the past few years reveals that the proposed MLI configuration
has improved significantly in terms of reducing the number of semiconductor switches, total
blocking voltage, and the number of sources. The simulation results confirm the proposed
MLI configuration performance.
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Integrating Distributed Energy Resources into Smart
Grid by SGED Model
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Equipment Research Department Niroo Research ~ Operation Department Niroo
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Institute (NRI) Tehran, Iran Tehran, Iran

Abstract- the integration of Distributed Energy Resources into Smart Grids offers utilities
significant benefits, including enhanced energy efficiency, sustainability through renewables,
improved grid reliability during outages, and revenue opportunities. However, adapting to the
rapidly changing grid landscape requires careful planning to manage the complex interactions
between multiple DERs and the grid effectively. This paper presents a structured roadmap for
the integration of DERS, utilizing the Smart Grid Evaluation and Development (SGED) model
as a guide. The 5-step process starts with identifying DERs and progresses through
optimization and pioneering phases. These phases focus on refining the DER Management
System and strategically positioning DERs within the grid. By following this roadmap,
utilities can unlock the full potential of DERs, applying in a more efficient, sustainable, and
responsive energy landscape while addressing the challenges posed by evolving grid
dynamics. The paper concludes with a case study, examining the applicability and
implementation of the proposed model within Iran's utilities.
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Abstract- Today, various forms of renewable energy are experiencing significant growth
in energy production and power systems due to biological and economic considerations.
The diminishing accessibility of fossil fuel resources and the escalating greenhouse gas
emissions have expedited the adoption of renewable energy worldwide. This paper aims to
examine various renewable energy technologies, such as solar, ocean, hydrogen, water,
wind, biomass, geothermal, and bioenergy, shedding light on their respective advantages
and disadvantages. Furthermore, it will conduct a comparative analysis of these
technologies from both economic and energy perspectives. The utilization and electricity
production from renewable resources vary across countries due to differing weather
conditions, but hydropower remains a prevalent means of electricity generation on a global
scale.
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Abstract- In this paper, a battery-charging management system is represented for lithium
batteries based on the pulse charging method. The main objectives of the paper include
achieving the maximum efficiency, reduction in the charging time, power consumption, and
battery temperature during the charging process. The designed structure can change the main
parameters of the charging profile such as frequency, pulse width and charging current, to
select the most suitable pulse charging profile. The performance of the proposed management
system is verified by applying an experimental prototype. The results show that three
frequencies including 250 Hz, 2 kHz, and 12 kHz can be chosen for a charging process. By
changing the charge status between fast and normal charging profiles, the charging process is
evaluated in terms of efficiency, duration, power consumption, and battery temperature, and
finally, the optimum charging state is selected. According to the experimental results, the
proposed structure experiences 98.5% and 94.5% efficiencies in fastcharging and normal-
charging states, respectively. In addition, 59% reduction in the charging time is achieved for
the fastcharging state, while the battery temperature, during the charging process, remains
within the admissible range. Moreover, it is shown that the designed structure is promisingly
able to deliver the optimal charging pulse to the battery, such that the best charging response
can be obtained.
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Extracted Phytodyes from Carabao Grass (Paspalum conjugatum)

as Photosensitizers for Fabrication of Dye-Sensitized Solar
Cells

John Arby D. Rico, Dai B. Sato, John Christian Y. Nicdao, M’Eng EE School
of Electrical, Electronics, and Computer Engineering, Mapua University
Muralla St., Intramuros, Manila, Philippines

Abstract- The objective of this study is to attest the photoelectrochemical parameters,
specifically the fill factor and efficiency of the (3) different concentrations: 10%, 40%,
and 70% of the extracted phytodyes of carabao grass (Paspalum conjugatum) as
photosensitizers in a dye-sensitized solar cell (DSSC). On account of an eco-friendly
and renewable alternative over silicon as a photosensitizer in conventional solar cells.
The conventional solar cells are typically used for harnessing energy from sunlight,
whereas DSSCs are capable of both harnessing electrical energy from sunlight and
indoor lighting environment with little illuminance level [1]. Moreover, this research
also aims to determine the significant difference of the extracted phytodyes of carabao
grass (Paspalum conjugatum) as photosensitizers in a dye-sensitized solar cell in terms
of its different concentrations: 10%, 40%, and 70%.
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Performance of Bifacial Solar System for LMW grid- connected
solar power plant in Mashhad, Iran: Design, Simulation and

Economic Analysis
Mostafa Eidiani Hossein Zeynal
Energy Security and Sustainable Energy Dept. of Electrical and Computer Eng. Buein
Institute, Modarres 4, P.C.: 9188874391 Zahra Technical University Buein Zahra
Mashhad, Iran Qazvin, Iran
Afrooz Ghavami Zuhaina Zakaria
Master of Electrical Engineering-Energy School of Electrical Engineering, College of
Systems Planning and Management, Researcher Engineering, Universiti Teknologi MARA,
Esfarayen, Iran. 40450 Shah Alam, Malaysia

Abstract- In this paper, a 1 MW solar power plant has been designed by bifacial panels
in Mashhad and from an economic and environmental perspective, it examined the issue.
Determining the distance of the panels from each other, the appropriate angle of the
panels has been checked to estimate the optimal efficiency of the system. In addition to
producing 1812 megawatt hours per year, the system has a Performance Ratio (PR) of
93.42 %, and the return on investment (ROI) and Net Present Cost (NPC) are respectively
31.4% and 7'892'184.18 h-t. As a result, a bifacial solar module's energy output is
affected by a number of factors: the installation height of the solar module, the reflection
coefficient of the surface below the module, tilt angles and pitch. Therefore, in this
project, the performance of each of these parameters has been investigated and evaluated
for different values in the power plant. Pvsyst is used as simulation software to design
and simulate PV systems.
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Sliding Mode-based Extremum Seeking Control for Maximum
Power Point Tracking for Photovoltaic Systems Considering
Insolation and Ambient Temperature Variations

Nima Ayobi Amin Ziaei
Faculty of Electrical Engineering Sahand Centre for Ocean Energy Research (COER)
University of Technology Sahand, Iran Departement of Electronic Engineering

Maynooth University Maynooth, W23 F2H6,
Co. Kildare, Ireland

Asaad Seyedrahmani Mahdi Zeinali
Faculty of Electrical Engineering Sahand Faculty of Electrical Engineering Sahand
University of Technology Sahand, Iran University of Technology Sahand, Iran

Abstract- This paper presents a novel sliding mode-based extremum seeking control
(SMESC) method for the maximum power point tracking (MPPT) problem for the solar
photovoltaic (PV) system. Generally, rapid solar radiation and temperature variations make
the MPPT problem more challenging in the solar PV system. The proposed SMESC method
solves the MPPT problem and is easy to implement due to its model-free nature. In addition,
simulation results show the proposed method reduces the oscillations around the maximum
power point of the PV system more significantly compared to the P&O method. Index
Terms—photovoltaic systems, maximum power point tracking, sliding mode-based
extremum seeking control, real-time optimization.
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Payback Cycles: A New Concept to Decide for Energy Storage

Expansion Planning

Mohammadreza Sheibani Niki Moslemi
Power System Planning and Operation Power System Planning and Operation
Department Niroo Research Institute (NRI) Department Niroo Research Institute (NRI)
Tehran, Iran Tehran, Iran
Behnam Alizadeh Abbas Marini
Power System Planning and Operation Power System Planning and Operation
Department Niroo Research Institute (NRI) Department Niroo Research Institute (NRI)
Tehran, Iran Tehran, Iran

Abstract- Energy storage systems (ESSs), as one of the influential elements in the
performance of the power system, can be one of the candidates facing investors for
profitability. In addition to having unique attractions for investment, these elements have
limitations, including cycle life. For this purpose, in this paper, a new concept has been
introduced to evaluate the cycling capability of the ESSs. In other words, a new criterion
named payback cycles has been proposed for economic evaluations for investment in the
ESSs. This criterion evaluates the number of charge/discharge cycles required to return
the investment cost of the ESSs. In economic evaluations, this criterion can give investors
a good view for making decisions along with the payback period. In addition, using the
payback cycles, it is possible to determine the minimum profitability required in each
charge/discharge cycle, and as a result, make a more appropriate decision for
development of ESSs.
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Energy and exergy analysis of Wastewater Sludge
Gasification: A Case Study in Kerman Province, Iran

Delaram Bayat Mohammad Sharifian

MSc in Energy Engineering Department of Energy MSc in Energy Engineering Department of

Engineering, Sharif University of Technology Energy Engineering, Sharif University of
Tehran, Iran Technology Tehran, Iran
Hossein Khajehpour * Saeed Edalati Pouriya Nasseriyan
Assistant Professor Department Ph.D. in Mechanical MSc in Mechanical
of Energy Engineering, Sharif Engineering, Butia Iranian Engineering, Butia Iranian
University of Technology Steel Company (BISCO), Steel Company (BISCO),
Tehran, Iran Kerman, Iran Kerman, Iran

Abstract- In light of the escalating global energy consumption, it is imperative for
humanity to seek alternative energy sources for the future. This is primarily motivated by
the need to mitigate environmental consequences and counterbalance the depleting reserves
of fossil fuels. This study investigates a proposed solution for reducing the industrial
sector's energy requirements in Kerman province, Iran. It focuses on the waste-to-energy
technique and examines the potential for producing synthesis gas through a simulation of
the municipal wastewater sludge gasification process. The study considers the syngas
composition, net energy efficiency, and net exergy efficiency. The wastewater sludge
gasification process revealed a net energy efficiency of 53.33% and a net exergy efficiency
of 42.93%. These values were later compared with the energy and exergy efficiencies
estimated for the methane reforming process in recent works. Importantly, this approach
not only converts waste into energy, providing a more sustainable alternative to wastewater
sludge landfill and incineration but also offers the potential to produce some of the required
syngas through gasification. More broadly, waste gasification can reduce the plant's
reliance on external energy sources for process heat, address sludge disposal challenges,
and enhance its utilization in energy production.
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Steam consumption prediction in a tire factory using machine
learning approaches

Ali Foadaddini Hamid Saadatfar
Energy Management Department KavirTire Co. Computer Engineering Department University
Birjand, Iran of Birjand Birjand, Iran
Edris HosseiniGol Matin HosseinPour Mahtab Aminzadeh
Computer Engineering Computer Engineering Mechanical Engineering
Department University of Department University of Department University of
Birjand Birjand, Iran Birjand Birjand, Iran Birjand Birjand, Iran

Abstract- In the tire industry, a considerable amount of energy is used in the form of steam.
Thus, developing an adequate steam consumption management system, that supports
continual improvement, has a significant impact on energy and water efficiency. In energy
management systems, energy baselines are used as a reference point for measuring and
assessing the energy performance of the organization or a specific energy-using system. In
this method, energy performance indicators are normalized against different factors
affecting energy consumption but are not directly related to energy performance. 1SO
50006:2017 proposes using linear regression for this purpose. However, linear models
cannot capture the non-linearity of complex systems. In this regard, the current study
presents a steam consumption model for a tire factory based on more sophisticated machine
learning (ML) approaches. This model can be applied as a tool in EnMS for assessing
energy performance, establishing energy targets, and measuring the improvement achieved
due to energy management efforts.
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A study on the solution of using nano-RTV-coated insulators
for reducing energy loss in Electric power industry

Nasim Nayebpashaee HamidReza koohdar
Technology and Engineering Research Center School of Metallurgy and Materials
Standard Research Institute (SRI) Karaj, Iran Engineering Iran University of Science and

Technology (IUST) Tehran, Iran

Abstract- Life in this century is impossible without electricity, and the electricity
transmission network is considered one of the most important and strategic industries
in the countries. One of the most important components of this industry is electrical
insulators, which are responsible for maintaining the power transmission lines.
Insulators should be non-conductive, but when exposed to contaminants (dust), the
surface of the insulator becomes conductive, causing them to catch fire and fail. About
33% of the world's power outages are caused by insulation failure. The problem of
electrical failure of insulators due to contamination is one of the most important
problems in the electricity industry, leading to effects such as energy losses, power
outages, disruption of commerce and business, increased maintenance costs, and
consumer dissatisfaction. Also, silicone rubber polymer coatings are now applied to
insulators, which have hydrophobic properties, but at the same time tend to flake off
due to contact with acidic and alkaline compounds. The results of studies have shown
that the use of nanoparticles in RTV increases insulation resistance to electrical
discharges and also improves creep and erosion resistance, especially in industrial and
polluted environments. In this article, a brief overview of the addition of nanomaterial
to solve the problems of silicone rubber polymer coatings on high pressure insulators
used in the electric power industry is presented.
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Evaluating the Non-participation Penalty in Renewable Energy
Utilization to Supply a Portion of Electricity for large
Industries in Iran

Mahdi Najafi Hossein Kiani Mohammad Hassan Nazari
Department of Electrical Department of Electrical Smart Control Systems
Engineering Amirkabir Engineering Amirkabir Research Department
University of Technology University of Technology Research Institute (NRI)
Tehran, Iran Tehran, Iran Tehran, Iran
Gevork B.Gharepetian S.H.Hosseinian Jafar Sarbazi
Department of Electrical Department of Electrical Department of Electrical
Engineering Amirkabir Engineering Amirkabir Engineering Amirkabir
University of Technology University of Technology University of Technology
Tehran, Iran Tehran, Iran

Tehran, Iran

Abstract- This paper, investigates the consequences of NonParticipation Penalty (NPP)
imposed on large industries in Iran for their non-compliance with renewable energy usage.
The study presents ten distinct configurations of a hybrid system incorporating grid, wind
turbines (WTs), photovoltaic (PV), and diesel generator. HOMER Pro software was used
to evaluate scenarios based on real data from a large industrial plant, analyzing the impact
of variables on economic parameters, with a particular focus on NPC. According to the
results, the integration of diesel generators in WT and PV combinations leads to reductions
in both Net Present Cost (NPC) and Cost of Energy (COE) within the hybrid systems and
using renewable energy is more cost-effective than accepting the fine and using only the
grid until electricity prices increase by 5% annually. Also, its NPC is at least 4.62% less.
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On the Accuarcy of Linear DistFlow Method: A Comparison
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Seyed Mohsen Hashemi Abbas Marini

Power System Planning & Operation Research Power System Planning & Operation Research
Group Niroo Research Institute (NRI) Tehran, Group Niroo Research Institute (NRI) Tehran,

Iran Iran

Abstract- This paper compares DistFlow method with its linearized form in the load flow
analysis of distribution systems. Since power flow equations in DistFlow model are
nonlinear, the linear DistFlow has gained a considerable attention in the recent years. The
simulation results demonstrate that the two methods generally converge to two different
solutions which may represent unrelated characteristics. Also, simulation results confirm
that the correctness of linearized DistFlow method is evidently questionable since it may
provide solution where Distflow reports infeasible model. Meanwhile, it demonstrates
that increasing number of linearization segments does not improve the infeasibility
detection of linearized DistFlow.
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Maximizing Energy Performance in Hot and Humid
Climates: Passive Cooling Techniques for Gulf Area

Buildings
Mohammad Mohebianfar Mohammad Nazififard Mohammad Reza Hatamian
Energy Research Institute dept. of Energy Systems dept. of Architectural
University of Kashan Kashan, Engineering School of Engineering School of Art and
Iran Mechanical Engineering Architecture University of
University of Kashan Kashan Kashan, Iran
Kashan, Iran

Abstract- This study aims to introduce a process for reducing energy consumption and
improving building performance in hot and humid climates. The study investigated the effects
of various variables on the energy consumption of a building in Bushehr city, located in a hot
and humid climate, considering the passive design process. After selecting building elongation
and orientation variables, window-to-wall ratio, shading, creating openings in the south wall
and terraces using different brickwork patterns, placing a central courtyard, choosing suitable
materials for the desired climate, and creating a schedule according to air temperature for
heating, cooling, and ventilation equipment in different seasons of the year, simulations were
conducted using DESIGNBUILDER software to check their sensitivity. The results showed
that by applying changes and optimization in the mentioned variables, the energy consumption
of the whole building decreased from the initial state of design with the defaults of Design
Builder software 502.19 kWh/m2 to 348.91 kWh/m2 . This significant reduction in energy
consumption demonstrates that changes in variables and optimization of building design in hot
and humid climates can have significant effects on reducing energy consumption.
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A Comparative Analysis of High-Rise Building Shapes
and Orientations on the Performance and Energy
Generation of Building Integrated Photovoltaic Systems

in Tehran
Shahrzad Zeynali Mohammad Nazififard Javad Divandari
dept. of Energy System
Energy Research Institute Engineering School of dept. of Architecture
University of Kashan Kashan, Mechanical Engineering Engineering School of Art and
Iran University of Kashan Architecture University of
Kashan, Iran Kashan Kashan, Iran

Abstract- This study aims to evaluate the impact of high-rise building shape and orientation
on the amount of solar energy received by their facades. Additionally, it seeks to determine
the optimal building shape for energy generation, utilizing photovoltaic panels that can be
seamlessly integrated into various facades. One promising solution is the implementation of
buildingintegrated photovoltaics (BIPV), which not only generates clean electricity but also
offers a seamless integration into the building's design. The objectives of designing BIPV are
to meet the building's energy requirements while simultaneously reducing CO2 emissions. The
feasibility of this system has been confirmed through the use of PVsyst software. Based on the
findings of this study, Y-shaped tripartite buildings have been determined to be the most
effective form, generating 3433 kWh/year. Furthermore, this Y-shaped design has the potential
to reduce annual TCO2 emissions by 5904.
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The height of the potential barrier of Li-ion
displacement in TiO2 nanolayer

Hossein Asnaashari Eivari S. Alireza Ghasemi
Department of physics University of Zabol Department of physic Institute for Advanced
Zabol, Iran Studies in Basic Sciences Zanjan, Iran

Abstract- The mobility of lithium in the anode and cathode of the lithium-ion battery depends
on the height of the potential barrier in moving the Li-ion between different sites in the
crystalline lattice of the constituent material. In this work we employed the Nudged Elastic
Band (NEB) method to calculate the height of the potential barrier for different displacements
of lithium in the crystal lattice of two dimensional hexagonal nano sheet (HNS) of TiO2. The
results showed that the lithium ion tends to move in the paths that are closer to the oxygen
atom. It also avoids the titanium atom during the movement. The low density HNS has a lot
of empty space inside it. Paths that pass through these empty spaces face a high potential
barrier. Therefore, the lithium ion does not tend to pass through the empty spaces when moving
inside the HNS network. Also, the calculations showed that it is easier to move the lithium ion
from the surface of the HNS into the void of hexagon than vice versa.
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Optimal energy management of active buildings by
participating in peer-to-peer energy markets

Seyyed Armin Hosseini Karimi Mohammad Sadegh Ghazizadeh
Department of Electrical Engineering Shahid Department of Electrical Engineering Shahid
Beheshti University Tehran, Iran Beheshti University Tehran, Iran

Abstract- Smart meters and other advanced grid systems enable homes to participate in power
grid transactions. These active buildings form a network that can exchange energy within itself
and with the local energy market through a Peerto-Peer (P2P) platform. This paper presents a
MILP model that minimizes the operating costs of active building occupants by optimizing
their energy sales and purchase decisions. It also proposes a new method to integrate a P2P
energy market into the building energy management model, which improves the energy
performance and economic benefits of buildings. The findings indicate that the suggested
model can lower building operating expenses by 3.2% when contrasted with a baseline
scenario lacking P2P energy exchange. The results also demonstrate that the proposed method
to integrate the P2P market into the building energy management model can enhance the
energy performance and economic benefits of the buildings by allowing them to adjust their
energy consumption and production according to the market signals.
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A Practical Approach with Ensemble-Driven Rate of Penetration
Prediction and Optimization
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Tehran, Iran University of Technology Tehran, Iran

Abstract- This research aims to predict and optimize the rate of penetration (ROP) in
drilling operations using artificial intelligence. An ensemble machine learning model is
implemented to forecast ROP based on drilling reports. The model is evaluated using
metrics like RMSE and optimized with contour plots depicting expected trends based on
weight on bit (WOB) and rotational speed per minute (RPM). Also, a multiple regression
model is selected for the optimization of ROP. This allows predicting and optimizing
ROP using data-driven Al techniques, bridging novel technologies and traditional
methods in the oil industry. The results demonstrate the feasibility of applying machine
learning to enhance productivity in drilling operations. Further work can expand the
models with additional parameters and more advanced algorithms. Overall, this research
exemplifies integrating Al into vital industries to augment human expertise.
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Resiliency-oriented scheduling of a residential community with
a shared electric vehicle parking lot

Alireza Akbari-Dibavar Kazem Zare Tuba Gozel
Faculty of Computer and
Faculty of Computer and Electrical Engineering Department of Electronics
Electrical Engineering University of Tabriz Tabriz, ~ Engineering Gebze Technical
University of Tabriz Tabriz, Iran University Gebze, Turkey
Iran

Abstract- Interconnected residential buildings bring a new concept to resiliency-oriented
scheduling of energy systems. The shared capacity among the buildings can be managed
optimally to supply demands in the grid outage times. In this paper, the optimal scheduling of
residential buildings has been studied focusing on the idea of a system-of-systems (SOS) in
which the resources are shared between agents to withstand power shortages and enhance the
total resilience. In the studied case, four buildings with different energy resources, and a shared
electric vehicle parking lot are optimized to supply the critical loads of the buildings. The
availability of the parking lot’s energy capacity is time-dependent and has been modeled using
stochastic programming in this paper. Concerning the feasibility constraints for the electric
vehicle’s departure and arrival time and associated state-of-charge, the proposed optimization
scheme minimizes the total cost and curtailed load. The proposed resiliency-oriented problem
is formulated as mixed integer linear programming and solved in the GAMS optimization
package. The results confirmed the effectiveness and successful performance of the proposed
SOS operation and the effective role of the shared electric vehicle parking lot in supplying the
residential loads whereas the total curtailed load has been minimized in the grid outage times.
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Masoud Agabalaye-Rahvar Amir Talebi
Faculty of Electrical and Computer Engineering Faculty of Electrical and Computer
University of Tabriz Tabriz, Iran Engineering University of Tabriz: Tabriz, Iran
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Faculty of Electrical and Faculty of Electrical and Faculty of Electrical and
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Iran Turkey

Abstract- Smart microgrids (SMGs) represent an innovative and adaptive approach to
energy distribution, integrating advanced technologies and intelligent control systems to
enhance energy efficiency and reliability. In these SMGs, energy efficiency programs
(EEPs) are initiatives designed to reduce energy consumption and improve overall energy
performance in various sectors. Other flexible technology which is called energy storage
systems (ESSs) to modify optimal energy management (EM). EM refers to the efficient
allocation and utilization of energy resources to meet demand while minimizing operation
costs. So, in the context of SMGs, optimal EM plays a critical role in achieving sustainable
and cost-effective energy solutions. In this paper, optimal EM coordinated with flexible
facilities i.e., electrical and thermal EEPs and also ESSs has been proposed. To this end,
the presented novel EEPs have been applied to the demand model in which it was used in
the context of optimal EM in SMG framework. Also, as another contribution, sensitivity
analysis of the energy efficiency investment rate of EEPs along with considering ESSs on
the whole operation cost is accomplished to provide better discernment for stakeholders
and/ or decisionmakers. The proposed objective function contains multiple distributed
generations’ costs i.e., fuel, operation, and maintenance costs are modeled as mixed-integer
linear programming (MILP) which is solved via CPLEX solver in GAMS software. The
simulation results indicate that the whole operation cost is reduced by about 9.2% and
18.2% when utilizing only thermal EEPs with ESSs and electrical EEPs with ESSs,
respectively. However, implementing both types of EEPs with ESSs results in a 27.5%
decrement in the total operation cost of SMG.
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Abstract- The proper operation of the electricity generation and distribution sections of
microgrids requires the accurate prediction of electricity consumption. Furthermore,
forecasting electric demand plays a significant role in the management and development of
microgrids that can reduce power and economic losses. A novel model based on
bidirectional Long Short-Term Memory (BLSTM) in pursuit of precise demand prediction
is introduced in this paper. The proposed model performs impressively and achieves
substantial improvements in key performance indicators (KPIs), shown by comparing its
performance to five other Al-based models. To assess the effectiveness of our proposed
method, a dataset of electricity consumption in Toronto, Canada from 2017 to 2021 is
utilized. The outcomes of the simulations demonstrate the high accuracy of the proposed
approach.
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System Reliability
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Abstract- Cybersecurity plays a vital role in tackling threats and minimizing potential
harm. The primary objective of the research is to investigate the impact of intervention on
the energy market, specifically the unavailability of resources. This network serves as a
small-scale representation of energy and reserve markets, encompassing both of the
renewable recourse and lines. This is done by executing multiple situations in the network.
After an attack in the system, minimizing costs is achieved through a problem solution
approach. The CPLEX solver has used for solving MILP model. Furthermore, the gained
optimal information is used for prediction and analysis, enabling the utilization of data
science techniques, such as charts and machine learning methods, to accurately predict and
identify various scenarios. The attack causes a shift in the peak and minimum of the load.
Additionally, the examination of three machine learning algorithms has revealed the usage
of support vector machine (SVM) in conjunction with neural networks such as RBF, a
§€cond-degree polynomial, and third-degree polynomial. According to the results, the
highest performance accuracy of 86% is achieved by integrating SVM with a neural
network structure.
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Abstract- Special goals in the oil industry lead experts to the optimal use of hydrogen in
refinery and petrochemical units. In this research, the necessity of hydrogen management
and refinery hydrogen distribution network in refineries has been investigated. In this
method, based on the pressure, the hydrogen distribution network in the refinery is checked
in two modes. In the first case, the optimization is done only with the equipment that is
currently available in the refinery. Here in, the output of the hydrogen production unit and
the operating costs will not decrease. Even so, in the second case, assuming the economic
possibility of purchasing a new device called pressure oscillation absorption hydrogen
recovery units (PSA), optimization has been done and the results have been analyzed and
reviewed. In the simulation of the problem in question, GAMS software has been used in
the form of nonlinear programming in the network to reduce hydrogen production in the
hydrogen production and recycling unit, which has led to a 54.13% reduction in operating
costs. A successful implementation of this initiative has resulted in considerable financial
savings of 1.21 million dollars for the refinery on an annual basis. Cost of existing network
is 235 million dollars, while PSA costs 1.025 million dollars. The results show that the
objectives of this research have been well achieved.
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Abstract- Nitric acid is one of the principal materials in the chemical and petrochemical
industries. Nitric acid has a widespread application in various industries. Manufacturing
fertilizer is the main portion of nitric acid production. Also, it is used in steel refining,
explosives production, and military applications. The industrial production of nitric acid is
achieved by a complex series of reactions referred to as the Ostwald process. In this study,
the nitric acid production unit of Karun Petrochemical is simulated and modeled in Aspen
Hysys. The Peng-Robinson equation of state, according to its capability for industrial
simulation, is utilized for this simulation. In this simulation, the converter and absorber
column are the main pieces of equipment considered. The simulation of the ammonia
converter involves the utilization of plug-flow and equilibrium reactors. The absorber
column is represented by the equilibrium reactor and the absorber column in order to
accurately simulate the process conditions. The main purpose of this study is to produce
nitric acid with a concentration of 64.99%, which in the simulation process reaches 64.84%.
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A Control Scheme Incorporating Decoupled Double Self
Tuning Filter and Virtual Synchronous Generator to
Improve the Unbalanced Voltage in Islanded Microgrids

1st Azar Ghasemi 1st Hassan Moradi
dept of Electrical Engineering dept of Electrical Engineering
Razi University Razi University
Kermanshah, Iran Kermanshah, Iran

Abstract- During the past decade, virtual synchronous generator (VSG) is introduced as an
effective solution to increase virtual inertial of converter interfaced renewable energy
sources. Regardless of the impressive execution of VSGs under balanced conditions, they
lack the flexibility required to mitigate unbalanced components. This paper proposes a
controller scheme for voltage enhancement in islanded microgrid with unbalanced load.
The proposed controller which is augmented on the decoupled double self-tuning filter
(DDSTF) and VSG approach, the undesirable fluctuations are greatly suppressed by
decoupling the positive and negative components in d-q framework. Simulation results
confirm the effectiveness of the DDSTF-VSG based controller scheme.
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Abstract- Due to climate change of the planet Earth, international and national
communities, including Iran, are looking for solutions to manage energy use as a main
reason of global warming and find applied solutions to prevent environmental disasters that
may occur if the current trend continues. Greenhouse gases emission is one of the main
factors of global warming, and one of its main reasons is the use of fossil fuels on a large
scale. Construction industry has about 40% of the demand for energy consumption in Iran,
and the highest amount of energy waste also happens in this sector. One of the most
practical solutions to prevent the release of these pollutants is the optimal and minimized
use of fossil fuels in buildings. In this research, different HVAC systems for a residential
high-rise building, central and split systems, are evaluated and their amount of energy use
and produced emissions are compared. numerical simulations show that a central system
uses more natural gas than electricity to meet the building’s needs, whereas the opposite
happens in split system. Moreover, split system produces and emits twice as much Carbon
Dioxide as does the central system.
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Abstract- Energy systems require a network to effectively connect various technologies
and ensure correct integration from supply to demand for maximum utilization as
technologies advance at an increasing rate. The Energy Internet (EI) concept has been
developed as a framework for interconnecting all the technologies which aims to enhance
energy transmission efficiency and optimize power dispatching. Since the Energy Router
(ER) is the main equipment for the EI, adoption of an effective energy routing algorithm is
crucial for efficient power transmission across the El network. This study proposes a
Probabilistic Energy Routing (PER) that determines the optimal route based on the
probability of failure and reliability indices for further evaluation. The significance of this
issue becomes noticeable during critical power transmission, such as when delivering
energy to hospitals. The PER method considers the challenges of congestion management,
failure in power transmission lines, and ERs, which can have multiple sources, and solves
the problem as a whole in cases of transmission from several suppliers. To improve the
simulation in electricity transmission lines, a load is effectively represented by the normal
distribution function. Subsequently, case evaluations that demonstrate the applicability of
the suggested strategy are used to validate the routing system.
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Abstract- Energy crisis is a serious problem caused by limited nonrenewable resources,
climate change and population growth. We need to find ways to harvest energy from
renewable sources. One of them is mechanical energy, which can be converted into
electricity by using piezoelectric or triboelectric effect. However, piezoelectric conversion
has low efficiency and complex fabrication. Triboelectric nanogenerator (TENG) is a
better alternative, as it has high output and low cost. It can be made of common materials
like polymers, metals and fabrics. This paper introduces and analyzes a gym floor TENG
(GF-TENG) that uses gym floor mats to harvest electrical energy from human footsteps.
The performance of GF-TENG under various environmental and structural conditions like
footstep frequency, the gym flooring mat and the foot state were studied by measuring the
output voltage and current density of the GF-TENG. The GF-TENG device can light up 10
green commercial LEDs in series just by jumping a 50 kg weight person on it with the
contact area of approximately 345 cm2. Regarding to different output voltage peaks for
distinct activities such as walking, jogging, running and jumping it can also be a self-
powered footstep motion sensor.
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Abstract- The transactive energy market requires enhanced transparency to ensure reliable
and secure bilateral negotiations. This article focuses on the utilization of smart contract
monitoring as a means to achieve transparency and security within the market. Smart
contracts, recorded on the Ethereum blockchain, enable the execution of predefined actions
through transactions. As significant amounts of cryptocurrency are often involved in these
contracts, it becomes imperative to safeguard them against threats and attacks. While
existing tools have been developed to examine contract code for vulnerabilities prior to
deployment, certain types of vulnerabilities may elude detection. However, indicators of
exploitation can be identified during an attack. To address these challenges, this article
introduces a novel mechanism for runtime monitoring of smart contracts on the Ethereum
platform. By specifying a set of security guards during contract deployment, contract
owners can ensure their contracts are protected. This mechanism incorporates modifications
to the transaction validation process during Ethereum mining, enabling miners to prevent
the execution of transactions that violate the specified conditions. The proposed
mechanism complements existing static and dynamic analysis methods, offering enhanced
protection and the ability to detect and prevent attacks that may go unnoticed by traditional
code analysis tools. Through smart contract monitoring, transparency and security are
advanced in the transactive energy market, fostering trust and efficient bilateral
negotiations.
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Abstract- This article examines the feasibility of a microgrid (MG) system in Iran for
producing hydrogen to meet industrial energy needs. The study utilized HOMER Pro
software to simulate the system and found that the hybrid photovoltaic/wind/hydrogen
electrolyzer MG is capable of generating energy for industrial loads. The results
demonstrate that in regions with favorable renewable resource conditions, such as Iran, a
photovoltaic-based MG could serve as a cost-effective option for supplying hydrogen to
industrial users. The proposed MG configuration has the potential to produce 2,449 tons of
hydrogen per year and reduce CO2 emissions 3,715,584 tons per year.
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Abstract- The implementation of clustering techniques in electric power networks yields
improved reliability, self-healing capabilities, and controllability. This paper presents a
clustering technique for a microgrid equipped with distributed power resources, aiming to
minimize power imbalances and communication time delays within each cluster. An
automatic clustering algorithm is employed to partition the microgrid into multiple clusters,
and the Artificial Gorilla Troops Optimization (GTO) algorithm is utilized to determine the
optimal number of clusters. The automatic clustering algorithm utilizes predefined
objectives, namely power balance and communication time delays, to identify the most
favorable clustering configuration for the microgrid. Furthermore, to achieve better
convergence, the forward-backward power flow method is applied to assess power balance
within each zone. Simulation results are presented both with and without the proposed
algorithm, using the Bornholm microgrid in Denmark as a case study. The findings
demonstrate a significant improvement in communication time delays when the proposed
algorithm is employed. Additionally, clustering the microgrid yields several additional
benefits, including enhanced reliability, self-healing capabilities, and fault clearance.
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Abstract- Predictive Al-driven models play a considerable role in anticipating and
managing electricity demand within smart power systems. By employing sophisticated
algorithms to analyze historical consumption patterns, real-time data, and external
factors, these models facilitate accurate forecasting crucial for optimizing energy
distribution and enhancing grid reliability. This paper introduces GlorEST, an advanced
modeling framework specifically tailored for the German electricity market. Utilizing a
comprehensive dataset, GIorEST incorporates key features such as conventional and
solar power supply, demand peaks, renewable energy contributions, trade dynamics,
storage, and efficiency metrics. The simulation section dynamically captures the intricate
interplay of these factors, offering a holistic view of the market dynamics. GIorEST's
accuracy is validated through key performance indicators (KPIs) with a low Mean
Absolute Error (MAE) of 0.0489, a high R-squared (R2) of 0.9941, and precise
predictions reflected in the low Mean Absolute Percentage Error (MAPE) of 0.8691.
Comparative analysis against LightGBM, XGBoost, and KNN underscores GIorEST's
superior performance, positioning it as a reliable and versatile tool for decision-making
and scenario analysis in the dynamic landscape of the German electricity market.
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Energy Management in Grid-Connected Microgrids by Using
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Abstract- The integration of renewable energy sources and the advancement of smart grid
technologies have given rise to grid-connected microgrids as an effective means of
enhancing energy resilience and sustainability. This research paper proposes a novel
approach to optimize the energy management and minimize operational costs in grid-
connected microgrids through the application of Harris Hawks Optimization (HHO). HHO,
inspired by the collaborative hunting behavior of Harris's hawks, exhibits a powerful search
and optimization capability. In this investigation, the microgrid incorporates distributed
generation (DG) sources, wind turbines (WT), microturbines (MT), photovoltaic systems
(PV), and fuel cells (FC). The main goal is to reduce the operational costs of the microgrid.
The effectiveness of the proposed method is evaluated on a conventional microgrid, and
the simulation results achieved through the Harris Hawks Optimization are compared with
outcomes from various optimization techniques.

182



“ /_." 5 ”3‘

Theg“‘

‘ »’_ > International

Technology and
Conferenceon Energy Management

— ) Vermm Wniversity of Schence and Technology of Marandaran  Date 36.13 Felwuary 2004

BBl

Comprehensive Review of Energy Storage Systems for Smart
Grids: Technologies and Applications

Ahmad Hafezimagham
Department of Electrical

Amirreza Baghernezhad
Department of Electrical

Nabiollah Tayebi
Department of Electrical

Engineering Engineering Engineering
Amirkabir University of Amirkabir University of Amirkabir University of

Technology Technology Technology

Tehran, Iran Tehran, Iran Tehran, Iran

Peyman Ghanbari-Mobarakeh Gevork B. Gharehpetian Mehrdad Abedi

Department of Electrical Department of Electrical Department of Electrical

Engineering, Engineering Engineering
Najafabad Branch, Islamic Azad Amirkabir University of Amirkabir University of

University, Technology Technology

Najafabad, Iran. Tehran, Iran Tehran, Iran

Abstract- To enable the integration of renewable energy sources into smart grid
distribution systems and ensure a continuous energy supply, the utilization of energy
storage systems has become critical. Energy storage provides numerous benefits, including
energy time shifting, capacity backup, outage management, transmission congestion relief,
and power quality improvements, thereby supporting system operators. Nevertheless, smart
grid applications encounter various challenges regarding energy storage, such as
charge/discharge cycle issues, safety concerns, size limitations, and cost factors. Therefore,
the development of energy storage systems that enhance storage performance through
improved energy capacity, control, and protection mechanisms is essential. Battery-based
storage systems are commonly employed to address the intermittent nature and fluctuations
of renewable energy sources like wind and solar power. Additionally, mechanical storage
methods are gaining prominence as they contribute to the widespread adoption of clean
energy and ensure uninterrupted energy supply. Extensive research endeavors have been
undertaken to enhance storage efficiency, reduce costs, and optimize storage duration. This
study aims to investigate different energy storage methods, classify them based on their
specific purposes, and explore various applications of energy storage. Furthermore, a
detailed discussion is provided on the advantages and disadvantages of different energy

storage technologies.
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Abstract- Efficiency is paramount in the design of a DC-DC converter, mainly in electric
vehicle applications. This study focuses on minimizing power losses in bidirectional DC-
DC converters, which is crucial for optimizing efficiency. The Particle Swarm Optimization
(PSO) method minimizes losses under thermal, electrical, and magnetic constraints.
Simulation results demonstrate a significant reduction in power losses to 16.84 watts,
achieving an impressive efficiency of 93.05. The success of the PSO optimization algorithm
in enhancing power converter efficiency is affirmed, making it a suitable choice for such
applications. Additionally, the study delves into the integral integration of renewable
energy sources and energy storage, emphasizing the pivotal role of bidirectional DC-DC
converters in managing fluctuations. It explores the Dual Active Bridge (DAB) converter,
offering insights into its structure, characteristics, and applications. The paper introduces a
novel contribution using the PSO method for bidirectional DC-DC converter optimization,
considering various constraints. The comprehensive exploration covers the bidirectional
DC-DC converter structure, losses in each component, formulation of the optimization
problem, and the PSO optimization process. The study concludes by summarizing
contributions, highlighting the significance of PSO in enhancing bidirectional DC-DC
converter performance, and suggesting future research avenues. This work provides a
valuable foundation for further exploration in the field.
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