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The Role of Smart Transformers in Decoupling Loads from
Distribution Network Issues

Abstract

Smart transformers are considered to be one of the most promising
solutions to be used within futuristic Smart Grids, and they have many
advantages. ST can play a very vital role in bidirectional power flow
control and renewable energy sources integration with power systems, also
they can play a major role in avoiding power quality issues like voltage
dips. ST can improve reliability by reducing the number of interruptions
and their duration.

In this research a Modular Multilevel Converter based Smart Transformer
is introduced accompanied by control techniques to control all stages
Matlab/Simulink and its role in decoupling loads from distribution network
issues, and the importance of smart transformers in increasing reliability.
Keywords: Smart Transformers, Modular Multilevel Converters
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Automation of the Syrian Electrical System Operation, according to
modern smart technics, based on Network Parameters Prediction
Algorithms.

*Dr. Wahid Kastoun

Abstract

This research is a completion to a previous effort aimed to use a
developed algorithm consisted of three partial algorithms joined for
improving mechanisms of operating ,protecting ,and getting maintenance
of electrical systems, by electrical network parameters prediction for a
limited period ,by solving optimal power flow problem OPF ,for forecasted
electrical load ,this limitation is imposed by load value between day ,and
night in one day ,and differences between holyday ,and work day ,in one
week ,even climate changes during longer periods ,and found that several
hours a day ,as a maximum one day (24 hours) ,are proper for this
prediction.

This research has been utilized to study of basic Syrian electrical
power system ,means 230KV ,400KV ,by forecasting of values of voltages
,and powers ,at nodes ,powers flow in lines ,and losses ,by the same time
the optimal loading for electrical power stations ,according to the
minimum cost ,and quantity ,of fuel consumed in them. Before studying of
Syrian electrical power system ,the program prepared in the research ,was
used to study ,and resolve the global standard systems of IEEE 118-Bus &
IEEE 57-Bus and comparing of the results to the results of similar studies
had been carried out by using known global electrical programs like
MATPOWER V5 ,and others.

The results showed high accuracy of the program ,and the
researcher is ready to prove accuracy ,and importance ,of the program
,when it will be used.

Keywords: Automation of operation of electrical power system, electrical
network parameters forecasting.

* Dept. Of Electrical Power Engineering, Faculty Of Mechanic And Electric,
Homs Univ.
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MW
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(L ) @3N U Jeall | 2695.2
(<l lipe) Aladl) 400 286411 | 186.4953
(L ) 430 4080 adlaall | 955.602
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lgabny A Alialall 2500 2aleSh Aoglnall £ i sa) bl dwaly, (1
s LSl 8))ys b ariivsal) PSS/E zalip ae gilill) 038 djliays cunall 8 Saall zalipll
p Al Joand) 8 Aally ¢d3)5L)

Ayl g8l Aaghiiall Ja A PSS/E galipg dnall galingd) ¢ A3jlaa (4) Jgaad

i gl
koY) Jeall e
el
N P psS/E | e b Sl i
s "
V(min) | 203 22214
230 KV max) | 236.89 236. 9
V(min) | 352.73 397
400KV max) | 408.9 416
Peq(Loss) | 94.76 129.9156
Qeq(Loss) | 2079.24 1060.23
@oay) Jasll xic
V(min) | 2252 226.17
230KV ™V(max) | 236.12 242. 38
V(min) | 379.07 402.73
400KV ™ (max) | 411.96 416
Peq(Loss) | 39.35 186. 4953
Qeq(Loss) | 866.52 955.602
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Processes on Mechanical Study The Effect of Subsequent Treatment
Tensile and Compressive of Aluminum Behavior on Harshness ,
Alloy(AL-Mg- Si) Reinforced Different Particles By Stir Casting

Technique(SCT)

ABSTRACT
Recently, the demand for MMCs has increased in many industrial sectors
because relying on it opens wide horizons to use in areas that require light
weight with mechanical properties distinctive at low costs, and given the
industrial status of aluminum and its hibernation, it is currently
strengthened with different support materials with various manufacturing
technologies and obtaining (AMCs) With the follow -up of subsequent
operations of formation and heat treatment in order to improve its
mechanical properties, which would expand the space of industrial use for
it.
In This research an aluminum alloy (6061) was reinforced with hard
particles having size of micron of Graphite with a fixed weight percentage
(4wt%) and Titanium oxide particles are added in variable weight
percentages (X=3, 6,9 ,and 12 wt%) by stir casting technique (SCT).
Then, after the reinforcement, we increased the mechanical efficiency with
the cold rolling process (CR) with two different formation rates (R =
14%& R = 28.5%) and was attached (CR) to the heat treatment (T6) on all
reinforcement samples.
The results of microscope have shown uniform distribution, hybrid
reinforced Aluminum alloy successfully prepared and effectiveness of stir
casting method.
The results of tests have show The Hardness, Compressive strength, and
Tensile strength  were determined, with the addition of hybrid
reinforcement particles and the increase in its percentage and thermal
mechanical treatment at the two formation rates improved from
mechanical behavior compared to (AA 6061) alone. and that the best
mechanical properties were obtained after mechanical heat treatment at
reinforcement ratios (9% Tio2 + 4% Gr)with formation rate (R = 28.5%)
compared to the rest of the samples with an improvement rate of studying
properties exceeding (50%) .
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Keywords: Mechanical behavior, Aluminum Matrix Composites
(AMCs), Stir Casting Technique (STC) , Mechanical heat-treatment,
Mechanical properties.
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Study the Effect of Temperature and Reynolds Number on the
Boundary Layer Growth in Convergent Pipes at Low Flow Speeds
Using CFD

* Dr. Mai Nuhad Saaeed

Abstract

In the research, the modeling and simulation of flow of hot air within
three dimensions convergent pipes was conducted, and studied the
boundary layer growth at low flow speeds by using (CFD) technique and
(ANSY'S Fluent 2021R1) Program, and studied the change of the boundary
layer near the walls under variable and different factors as flow
temperature and the inclination angle of convergent pipe and Reynolds
number, and demonstrate the impact of each of the previous factors on the
boundary layer thickness, to choose the optimal design of the convergent
pipe which is achieved at it maximum speed at the outlet section.

The results indicate the boundary layer thickness reaches to
maximum value at 10% of the total height of the convergent pipe, then

* Works Manager - Department of Mechanical Power Engineering, Faculty of
Mechanical & Electrical Engineering, Lattakia University, Lattakia, Syria.
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decreases gradually up to the outlet section, and was observed the decrease
of the boundary layer thickness with decreasing the inclination angle of
convergent pipe, the boundary layer thickness decreases such 12.5% at
decreasing of the inclination angle within the range (84-68)degree, as was
shown that the boundary layer thickness decreases such 10.7% at
decreasing of the air temperature within the range (95-35)°c, and the
results indicate the effect of Reynolds number on the boundary layer
thickness, where it was found that the boundary layer thickness decreased

such 50.5% as Reynolds number increased within the range (4*10%-
9*10°).

Key Words: Boundary Layer, Convergent Pipes, Inclination Angle,
Reynolds Number, Temperature.
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