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MODELLING AND CONTROL OF ARTERIAL OXYGEN
SATURATION IN NEONATAL INFANTS
Dr. Lafta Ismaeel Jumaa
Power and electrical machine dep., college of engineering, Diyala
University

ABSTRACT:- This paper presents design a closed loop oxygen controller
for the supplement oxygen to the newborn infant. The most problem for
premature infants is respiratory distress syndrome (RDS), also called
neonatal respiratory distress syndrome, or respiratory distress syndrome of
newborn. Due to Respiratory Distress Syndrome, the infant requires
mechanical to increase the inspired oxygen. We must keep the range of the
Arterial Oxygen Saturation (Sp02) is between 82 — 95% to help the
premature infants to get oxygen. If the blood oxygen saturation is more than
95% or less than 82%, the infant is at risk for retinopathy of prematurity.
Since each infant is different, the control system must be robust to achieve
control of the percentage of oxygen in inspired to supply to the patient. An
error model is created using the resulting ranges of system gains and time
constant [18]. The u—synthesis controller is developed to control the
oxygen percentage of inspired air and performance specifications are
defined. The Hoo method is used to determine the robust stability and robust
performance are achieved with the system uncertainty that described by the
error model.
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COUPLING AND DECOUPLING SECONDARY D-Q
CURRENTS BASED BRUSHLESS DOUBLY-FED
RELUCTANCE MACHINE
Dr. Mohammed Saadi Hassan
Faculty of Engineering, Diyala University

ABSTRACT:- The paper presents the comprehensive study about the
Coupling and decoupling behaviour occurs on Brush-less Doubly Fed
Reluctance Machine ‘based voltage and flux oriented control which are
realized mathematically. The main motivation for studying this project is
the relative simple control strategy and optimising Brushless doubly fed
performance.

The presence of (dSPACE) application is considering the first
requirements for real time implementation RTI simplified and proof the
different method algorithms to cover the necessary change occurring in
deferent speed mod based vector control VC which is considered the one of
qualified control application matching with FOC Approach.

Keywords: Brushless doubly-fed reluctance machine, coupling and
decoupling behaviors ,VC&FOC, reference frame and RTI.
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OFF-GRID ELECTRICITY GENERATION WITH HYBRID
RENEWABLE ENERGY TECHNOLOGIES IN IRAQ: AN
APPLICATION OF HOMER
Assist. Lec. ammar issa ismael
College of Engineering, University of Diyala

Abstract:- The current power system in Iraq used fossil fuels that effect an
environmentally, also the power generated does not cover the power
demand. In the other hand, to reduce the gap between the generation and the
power demand suggested renewable energy alternative sources adding to
power system, renewable energy is zero pollution.

The purpose of this proposal is to find the preferable hybrid technology
combination by a hybrid renewable energy resources for electricity
generation to satisfy the electrical needs in a reliable manner of an off grid
choosing small town, Bald Ruz in the state of Diyala, Iraq as case study.
Three renewable resources, namely, solar photovoltaic systems, wind
turbines, with natural gas generator are considered. The software used
HOMER that offers optimal solution from the types of resources.

The proposal estimates COE of energy of the optimized system is
$0.998/kWh for stand-alone and $0.2/kWh for hybrid grid system. The PV
system represents around 42% of power production small percentage for
wind turbine that reaches to 6%.

Keywords: Hybrid system, Renewable Energy, Off-grid, Power
Generation, HOMER, Iraq
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MATHEMATICAL DRIVING MODEL OF THREE PHASE
INDUCTION MOTORS IN STATIONARY COORDINATE

FRAME
Ahmed Ibrahim jabber Husham Idan Hussein
Collage of Engineering, Diyala Collage of Engineering, Diyala
University Elect. Power & University Elect. Power &
Machines department Machines department

ABSTRACT:- In this paper mathematical analysis for a design three-phase
induction motor. Three phase AC induction motors is popular in
manufacturing for many reasons.

It 1s quite simple and minimum costs are favourable. It does not have
brushes and requires minimum maintenance. In this paper a mathematical
development to three-phase AC induction motor by using matrix form.

The development applying on model of a real drive of 1.1 kW motor
has been achieved. To analysis the axis, three-phase coordinate (A, B, C) to
a two axis (P - o) as a (stationary part) representation.

Through this drive conversion torque and speed can be controlled
easily and control optimization induction motors. MATLAB/ SIMULINK
are used to simulate the model of (IM) as tool and for study of characteristics
of the motor.

Keywords: Induction motor; coordinate (0—f); MATLAB/ SIMULINK;
mathematical analysis; stationary system; matrix form.

”

AL glaad) Al aadialy sk ASNE Adal cilSaall bl Julath dadel

/ il S ilSally $pail) Luitis acd [ Luilyye S ilSally i) Luitia A
i dnals / il LIS i dnals / il LIS

Do gl 1l Ll DB s dhae meail ol didad Gl 13— AadAd
Toulie &S 53 438 elially aall sall o Llasind g 1) S0 ey clSpadl)
LS Jaaill iy A gy llginst eal (51 4l Gl e liall Colialaill e L3S & (i
Sle Jsanll (apl LAY £ 15V ae dlie Aoy ()5S atilia G Gl (Sl

¢ ¢



Lpualyy Tiph ks 5 Cand) 13 A Jleal) 5 e Bykia fomas pofie i Jac
-(Matrix Form) asalyll Gl siadl aladinly byl ¥ alea) A< aladiuly

Ay Adds gellad b dae e omll) Jdadll Guld g Gl s b
(o0 = B)owss= I (@—b—c) &N lshal¥) Jygad a3 jsladll dilad (el (1.1IKW)
=l Jasaill 1 PR e L Sl sl Jala (stationary part) Culill ¢ jall il
13 ey iy dhaall 1) Ganndy depudly adadl o sl Jeudl n (sSan
s Gall @) apaai 3Skaal 3108 (MATLAB/ SIMULINK) asiind cCual
oSle ) 558 3all 4ailiad

¢ 0o



SPEED CONTROL OF (SEDM ) ADOPTING CHOPPER
CONVERTER AND PI CONTROLLER

Mohammed. H. Ali
department of power and electrical machine , college of engineering,
university of diyala

Abstract:- This paper describes speed control of separately excited DC
motor (SEDM) adopting Chopper converter and PI as speed and current
controller. The chopper firing circuit receives signal from controller and
then chopper gives variable voltage to the armature of the motor for
achieving desired speed. There are two control loops, the first for
controlling current and the other one for speed. Modeling of separately
excited DC motor is done. The complete layout of DC drive mechanism is
obtained. The designing of current and speed controller is carried out. The
optimization of speed controller is done using modulus hugging approach,
in order to get stable and fast control of DC motor. After obtaining the
complete model of DC drive system, the model is simulated using
(MATLAB/SIMULINK).The simulation of DC motor drive is done and
analyzed under varying speed with load torque conditions like rated speed
and load torque, half the rated load torque and speed, step speed and load
torque and stair case load torque and speed.

Keywords: SEDM, PI controller, chopper converter.
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TRANSIENT ANALYSIS OF THREE PHASE INDUCTION
MACHINES USING THE D,Q TWO-AXIS THEORY AT TWO
DIFFERENT REFERENCE FRAME SPEEDS (STATIONARY

AND SYNCHRONOUS)

Assist. Lec. Assama Sahib Jafar
Department of Electrical Power and Machines, College of Engineering,
University of Diyala

Abstract:- Induction machines modeling has continuously attracted the
attentions of researchers not only because such machines are made and used
in larger numbers 1.e. (80% of all the electrical loads), but also due to their
varied modes of operation both under steady state and dynamic state. The
theory of reference frames has been effectively used as an efficient approach
to analyze the performance of the induction electrical machines.

In this paper a generalized model of a three phase induction motor is
implemented (arbitrary reference frame), two speeds reference frames were
used (synchronous and stationary), it uses case studies to demonstrate that
the choice of the reference frame speed depends on the problem to be
solved.

Keywords: Induction motor, reference frame theory, MATLAB/Simulink,
simulation, synchronous reference frame, stationary reference
frame.
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OPTIMAL NETWORK RECONFIGURATION OF
DISTRIBUTION SYSTEMS FOR IMPROVING THE
PERFORMANCE IN TERM OF POWER QUALITY USING
BAT ALGORITHM

Nesrallh Salman
Member of IEEE & AASCIT, Department of Electrical Power & Machines
Engineering, College of Engineering, University of Diyala, Ba'qubah, Iraq

ABSTRACT:- Power quality is considered as one of the most important
issue in power distribution systems. Voltage sag is considered as one of the
most common power quality problems. It may cause sensitive equipment to
malfunction and process interruption. In this work a method of optimal
network reconfiguration is proposed to mitigate voltage sag problem in
power distribution networks. It is applied to a distribution network in a
specified period (usually one year) to minimize the number of propagated
voltage sags (Nsag) index. To find the optimal reconfigured network, Bat
algorithm (BA) as optimization technique is used. To validate the proposed
method, a practical distribution system (section of Malaysian grid) is used.
The simulation results show that it is effective to apply the proposed
technique in mitigating voltage sag problem in practical power distribution
systems.

Key words: Network Reconfiguration, Power Quality, Optimization, BA,

Power Distribution systems
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OPTIMAL ECONOMIC DISPATCH BASED ON ARTIFICIAL
BEE COLONY TECHNIQUE FOR IRAQI NATIONAL GRID

Hanan Mikhael Dawood Younis M. Nsaif
College of Engineering-University  College of Engineering-University
of Baghdad of Baghdad

ABSTRACT:- Economic dispatch (ED) in power system is one of
important optimization problems for determining and providing an
economic condition for generation units. The nonlinearity of this problem
makes conventional methods unable to determine a fast and robust solution,
especially when the power system contains the highest number of
generation units. In this paper, optimization technique called Artificial Bee
Colony (ABC) 1s used to solve economic dispatch problem in power system.
ABC based on the behavior of bees to search for food sources. The obtained
results are compared with the conventional method using test system. It
shows that the ABC algorithm approach is more feasible and efficient for
finding minimum cost. Therefore, ABC approach has been applied for Iraqi
National Grid. The proposed methods are executed in MATLAB
environment.

Keywords: Economic dispatch, Iraqi National Grid, Artificial Bee Colony,
Cost function
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IMPROVEMENT OF POWER AND VOLTAGE QUALITY IN
POWER SYSTEM DISTRIBUTION USING FACTS (SVC &

DSTATCOM)
Assist. lec. Ali Najim Abdullah Assist. lec. Mayyadah Sahib
Ibrahim
Elect. Power & Machines Eng. Elect. Power & Machines Eng.
Department-College of Department-College of

Engineering-University of Diyala Engineering-University of Diyala

ABSTRACT:- Power quality is one of the important fields in the electrical
power and distribution system. In order to reduce the power losses and
improve voltage level in electrical power and distribution system, Flexible
AC Transmission Systems (FACTS) devices used to achieve that with a
suitable way.

FACTS devices in the last years used to solve many of power system
problems. The FACTS controllers offer a great opportunity to regulate the
power flow and responding almost instantaneously to the stability problems.
In this paper static VAR compensator SVC and static synchronous
compensator DSTATCOM used as a shunt devices connecting on the buses
and injecting the VAR to improve reactive power Q. The FACTS devices
applied on radial power distribution system 24-bus Electrical Iraqi super
grid, some of these are laterals. The power flow simulator was used as tool
to simulate this system and all the results are achieved and discussed.
Keyword: FACTS controllers; SVC; DSTATCOM; Power Quality.
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AUTOMATIC GENERATION CONTROL IN MULTI AREA
INTERCONNECTED POWER SYSTEM USING PID
CONTROLLER BASED ON GA AND PSO

Assist. Lec. Ghassan Abdullah Salman
Electrical Power and Machines Engineering, Collage of Engineering,
Diyala University

Abstract:- The goal of paper is to maintain the frequency and tie line power

changes are maintained at their scheduled values, so in this paper presents

two methods for determination of the optimal (Proportional-Integral-

Derivate) PID parameters for Automatic Generation Control (AGC) of the

three areas (non reheat thermal-reheat thermal-hydraulic) interconnected

power system, the first is the Genetic Algorithm (GA) and the second is the

Particle Swarm Optimization (PSO).

The GA and PSO are applied to search for the optimal PID controller
parameters to minimize various performance indexes as objective functions.

These objective functions namely Integral Absolute Error (IAE) and
Integral Square Error (ISE) are considered for optimization.

The performance of the intelligent controllers based on GA and PSO
has been compared with tie line bias control strategy, the settling time,
maximum deviation and peak time with the proposed controllers are better
than the outputs of the tie line bias control strategy.

From combination sets (GA-IAE, PSO-IAE, GA-ISE and PSO-ISE),
GA-IAE and PSO-IAE have better settling time and lesser peak time when
compared with GA-ISE and POS-ISE while, GA-ISE has lower maximum
deviation when compared with other sets.

Keywords: Load Frequency Control (LFC), Automatic Generation Control
(AGC), Area Control Error (ACE), PID Controller, Genetic
Algorithms (GA), Particle Swarm Optimization (PSO), Integral
Absolute Error (IAE), Integral Square Error (ISE).
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NEW SYMMETRICAL MULTILEVEL INVERTER WITH
REDUCTION OF SWITCHES

Dr. Rokan Ali Ahmed
College of Engineering, Diyala University

ABSTRACT:- New symmetrical multilevel inverter topology with reduced
number of power electronic switches is introduced in this paper, which
results in reduction of installation area, converter cost, losses, and have
simplicity of control system. The proposed topology consists of series
connected sub multilevel inverter blocks. Principles of operation and
switching functions are well analyzed. Simulation results are provided for
seven levels inverter to validate the proposed theory.

Keyword: Cascade Multilevel Inverter (CMLI), Symmetrical Multilevel

Inverter, Total Harmonic Distortion (THD).
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PATTERN RECOGNITION OF DEFECTIVE BONES X RAY
USING ARTIFICIAL NEURAL NETWORK
Hanan Badeea Ahmed
University of Diyala / Collage of Engineering

ABSTRACT:- Recently, the applications of Pattern Recognition involved
in many fields, starting from scientific research, medicine, reaching to the
crime recovery by pattern recognition of finger imprints.

For any bones doctor, bones X ray represents very useful and
important part in the diagnoses level, sometimes it should be the key in
surgical operations. This paper merges the two fields (pattern recognition
and bones medicine) by training simple artificial neural network using back
propagation algorithm to recognize five normal and five defective bones X
ray images and then evaluates the recognition accuracy.

From the training of network, it's clear that a higher number of hidden
neurons increase the processing time. The shape of images plays an
important role in recognition process. It's obvious that the network should
choose the minimum number of hidden neurons such that it still determines
the maximum performance of the network.
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POLARIZATION PROPERTIES OF VERTICAL-CAVITY
SURFACE-EMITTING LASERS SUBJECT TO VARIABLE
OPTICAL FEEDBACK POLARIZATION ANGLE

Salam Nazhan Z. Ghassemlooy K. Busawon
Optical Optical Optical
Communications Communications Communications
Research Group, Research Group, Research Group,
NCRLab. Faculty of NCRLab. Faculty of NCRLab. Faculty of
Engineering and Engineering and Engineering and
Environment, Environment, Environment,
Northumbria Northumbria Northumbria
University, Newcastle  University, Newcastle  University, Newcastle
upon Tyne, UK. upon Tyne, UK. upon Tyne, UK.

ABSTRACT:- In this paper, the influence of variable polarization angle
(0p) of optical feedback (OF) on the polarization properties of a vertical-

cavity surface-emitting lasers (VCSELSs) is investigated experimentally.
Parallel polarization optical feedback (PPOF) and orthogonal polarization
optical feedback (OPOF) are employed, where the polarization light is re-
injected back into the laser.

For the PPOF (OPOF), polarization of the feedback light is parallel
(orthogonal) to the polarization light of solitary VCSEL. With respect to
PPOF, no polarization switching (PS) occurs over the entire range of 6,,.

However, when apply both the PPOF and OPOF PS takes places for a fixed
OF level and at certain value of @, with increasing bias current (Ip).

Furthermore, when increasing 8,, PS occur for a fixed OF level and bias I},.

The results show that a variable polarization optical feedback technique is
an effective tool for controlling the polarization instabilities of VCSEL.
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DESIGN AND IMPLEMENTATION OF A CONTROL AND
HIGH PRECISION PROTECTION SYSTEM FOR
TRADITIONAL AND MODERN PRODUCTION MACHINERY
S. Eng. Zena T. Abdulkareem O. Tech. Nasir I. Haded M.Sc. ayad
Q. Abdulkareem

ABSTRACT:- The problem which this research tries to solve is: the
sudden change in the incoming electric power from where voltage raises
and drops, phase failure, phases reverse with each other's and the fast
electric trip. So that this sudden change can directly affect negatively on the
production machines especially on its electronic and programmed control
units, and causes to many damages which led to interrupt or stop the
production line in addition to waste money, time and efforts. Especially
after the imported Protection Systems deficit in spite of its high quality
manufacturing.

All the enquired studies and electric drawing had been completed
in order to perform manufacturing his system by the researchers using the
available materials in the local markets.

The research aim to find a final solving to those problems through
designing and performing an electric system which let and prepare a
controlling and high accuracy and protection, since it will cut the electric
power back manually after causative disappears.

This electronic system had been checked and evaluation by a
professional academic committee for College of Engineering/ Diala
University and got an acceptance for the purpose of its manufacturing with
a high qualification in protecting the traditional and the programmable
production machines.

The manufactured system had been to protect fully the machines
productivity and the results were excellent, with no repeated breakdowns
where the crash rate because of the sudden change of electric power reduced
by (95%). The research team concluded that the wvalidity of the
manufactured system for the protection of pre-emptive production machines
full ramifications. In this system it is designed have achieved the desired
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results, especially overcome the problem of rapid line trip unlike traditional
systems used.

Keywords: control and protection system, high precision Protection of
production machinery, Line Trip Management.
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ESTIMATION AND PLOT OF ELECTRICAL FIELD USING
FINITE DIFFERENCE METHOD

Abidaoun Maather Mohanad Hasan  Saad Qassim
Hamdan Shallal  Abdulrahman Ali Fleh
Ibrahim
Diyala Diyala Alfurat al-Awsat Diyala
university university technical university
Diyala Diyala university Diyala

ABSTRACT:- Calculation of electric fields with the aid of an computer is
now a inevitable tool in various electricity-concerned technology, in
particular, for analyzing discharge phenomenon and designing high voltage
equipments .

The calculation of electric fields generally require higher accuracy,
because the highest electric field stress on insulator is usually the most
important and decisive value in insulation design or discharge study. This
is one of reason why the boundary-dividing methods are preferred to the
region-dividing ones, such as finite difference method (FDM) or finite
element method (FEM).

The finite difference method is a powerful numerical method for
solving partial differential equations. An FDM method divides the solution
domain into finite discrete points and replaces the partial differential
equations with a set of difference equations. Thus the solutions obtained by
FDM are not exact but approximate. However, if the discretization is made
very fine, the error in the solution can be minimized to an acceptable level.

In this research grid of finite difference method divided (N by N), N
represents number of nodes. In our calculation we take many cases , each
case contains specific number of nodes such (7, 15, 25). Then we estimate
electric field for different charges values and their locations. We depend on
equation (AX = b) .Where A matrix represents node values (depend on
boundary condition and operating nodes) , X matrix represent electric
potential , b matrix repesents charges values . X estimation using gauss
sideral method and successive over relaxation method .Then we calculate
residual which calcuated by equation (residual = b - AX). Then we estimed
and plot Vx , and Vy.
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We approve accuacy of our calculation by less quantity of residual,
which mean X reach to exact solution. Also we approve the residual value
increased with number of nodes increase because we need to more
calculations also the distance between charges increase.
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LOW COMPLEXITY MULTILEVEL 2-D DHWT

ARCHITECTURE
Saad Mohammed Saleh Ammar Ebdelmelik Abdelkareem
College of Engineering, Diyala College of Information
University Engineering, Al-Nahrain

University

ABSTRACT:- In this paper an efficient multilevel 2-D Discrete Haar
Wavelet Transform (DHWT) architecture is designed and implemented.
The proposed architecture is introduced to compute multilevel 2-D DHWT
for image processing applications. The key points of the proposed
architecture are its low memory needs and low complexity. It composes of
similar units that can easily compound to decompose the input signal into
any required level. The architecture utilizes 4L (L; is the number of
decomposition levels) adders and 8M ( M is the number of columns of the
input image) register stages to perform three levels decomposition with
3+M clock cycles as an initial latency. The proposed architecture is
implemented using Virtex 5 Xilinx FPGA platform. The implementation
results reveal that the proposed architecture can operate at up to 110 MHz
clock frequency. High output accuracy is also introduced as 63-77 dB PSNR
for three-level 2-D DHWT decomposition are obtained.

Keywords: DWT, Haar, Image processing, DWT decomposition.
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DESIGN AND IMPLEMENTATION OF A REMOTE SENSOR-
BASED ACCESS CONTROL SYSTEM USING PIC-MICRO

CONTROLLER
Mohammad S. Saleh Zeyad Assi Obaid Zuhair S. Al-Sagar
College of College of Middle Technical
Engineering-Diyala Engineering-Diyala University, Baqubah
University-Iraq University-Iraq Technical Institute

ABSTRACT:- This project presents the Design and Implementation of
Access control System using PIC Microcontroller. The design is coded and
implemented using MikroC language for the purpose of implementation
inside the PIC Microcontroller. This design consists of a remote sensor
which 1s used to detect the feedback signal. Automatic door system is used
as an industrial application for the access control system where presented
by this paper. The automatic door system model is designed and
implemented with PIC-16F877A micro controller, laser sensor and DC
motor and custom designed structure for its automatic door system. MikroC
programmer 1s used to test the design codes, and Protus Simulation program
is used for the purpose of simulation for the schematic of the design. The
design needs maximum clock frequency of 4 MHz. Therefore, the proposed
design will be able to cover a wide range of applications with a high
sampling rate. Enhancements are made for the design to decrees the
memory size in order to get fast execution time. The used ROM is 600 Byte
(7.3%) from 8191 Byte and the used RAM i1s 93 Byte (26%) from 368 Byte
of the memory size of PIC Microcontroller. Experimental results show a
fast execution time for detecting the interrupts of the remote sensor.
Therefore, the proposed Access Control System can be used with different
industrial applications. It is very convenient system for consumers and has
extensible and flexible characteristics. It can also be used for home doors
with additional sensor devices.

Keywords: PIC Microcontroller, Access control system, Remote Sensing.
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ABSTRACT:- In this paper analysis to electrical power network design
under applying many types of a short circuit on lines and buses. In order to
maintain the continuation of power supply to all customers which is the core
purpose of the power system existence, Short circuit problem is one of the
most important and complex task in electrical Power Engineering. The
studies and detection of these faults is necessary to ensure that the power
system is reliable and stable. The severity of the fault depends on the short-
circuit location, and the path taken by fault current, the system impedance
and its voltage level. In This paper analyzes the behavior of a system under
fault conditions and evaluates different types of faults. Power world
simulator was used to simulate IEEE30- bus. All results achieved and
discussed.
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