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Biosafety Assessment in Medical Laboratories in Al-jabel
Al-Gharbi Area-Libya

Ll —ad) Jual) Addaias Andal) cpidall B Goaad) LY andl
Ali. Emhemed Bashir**and Abdulfatah. Ramadan Swesi*
'Department of Medical Technology, Higher Institution for Sciences and

Technology, Al'assabiea, Libya
*ali66abeid66@gmail.com

Abstract
Objective: the aim of the survey was to assess the practices of laboratory
workers towards biosafety measures in Al-Jabel Al-Gharbi area.
Methodology: the study design was a quantitative cross sectional survey
with the use of a structured questionnaire. Data analyzed with SSPS
version 20.
Results: a total of 250 participants from 50 medical laboratories in Al-
Jabel Al-Gharbi area were studied. About personal protective
equipment's (PPES), (46%), (30%), (88%) and (96%) did not use (PPES)
resembling in lab coat, gloves, mask and eye goggles respectively.
Regarding disinfecting work table, majority of the laboratory technicians
(92%) disinfected their work tables daily. While, more than (22%) of
participants ignore recapping syringes after use, and (38%) throw used
syringes directly into dustbins.
Furthermore, all medical laboratories including public sector, did not use
safety cabinet. Low percentage on biosafety training (22%), and high
percentage of discard infectious materials in dustbins (86%).
Discussion: biosafety practices in Al-Jabel Al-Gharbi area needed to be
streamlined with good laboratory measures in order to protect the staff,
the population, and the environment.
Conclusion: challenges facing medical laboratory workers in Al-Jabel
Al-Gharbi area due to lack awareness regarding biosafety measures.
Regular training courses in biosafety will be needed.
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1- Introduction
Most medical laboratories especially in developing countries ignore
biosafety where standard operating procedures (SOPs) are lacking

(Sewell, 1995).

Concern for biosafety during laboratories work and the transferring of
laboratories materials from one place to another are associated with the
occurrence of new diseases and re-occurrence of diseases that were
already controlled (Snyder,2002). Medical laboratories require biosafety
measures designed to protect laboratory personnel, particularly those
working in microbiology field, the population and the environment,
which may be exposed to biohazard (Aksoy et al; 2008).

Moreover, handling of infectious- acquired materials as blood or any
biological samples, and accidental needle sticks due to lack of awareness
regarding biosafety issues lead to more exposure to accidental injury
(Karamat et al;2005, Tietjen et al;2003). In developing countries, the
scarcity of biosafety training programs and education of laboratory
workers lead to spreading of infection to laboratory staff (laboratory —
acquired infections), the population, and the environment (Wei et al;
2014).

2- Methodology

The survey was conducted in the most famous cities and in Al-Jabal Al-
Gharbi area. the aim of the survey was to assess the practice of laboratory
personnel towards biosafety measures during their routine laboratory
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work. A research team member interviewed randomly 250 medical
laboratory technicians from Al-Jabal Al-Gharbi area laboratories who
were present on the day of interview and filled out a standard
questionnaire which was based on the basis of available standard text
(Barker et al;1983, Misra et al;2001, WHO;1993).The questionnaire
composed of basic questions related to safe work practice, the use of
(PPEs), disinfection methods, handling of specimen and waste disposal,
availability of some biosafety requirements as biosafety cabinet room and
special eating room, use of standard operating measures and biological
safety training courses.

3- Study area

Al-Jabel Al-Gharbi area is located in north west of Libya and it occupies
an area of about 76,717 square kilometers, which is just about 4.25% of
the total area of Libya and with estimated population of over 305,000
inhabitants (wikipedia.org). Health care facilities such as hospitals,
health centers, medical institutes and clinics are scattered all over the
area, otherwise, many medical laboratories work inside or beside these
health care facilities.

4- Study design

proportional stratified random sampling was employed. The study design
was quantitative and qualitative cross-sectional survey. The sample size
for this study was 250 participants were surveyed.

5- Statistical analysis
Data was presented using frequency tables calculated for variables and
calculated from the statistical software SSPS version 20.

6- Result

There were 250 respondents in this study taken from the most famous
cities in Al-Jabel Al-Gharbi area. The sample size was based on the
number of medical laboratories in the cities, was 40% from Gharyan,20%
each from Al'assabiea and Zintan, and 10% each from Yefran and Jado.
(60 %) of laboratory workers (technicians) had working experience of
more than five years. Regarding the use of (PPEs) (Table 1), the overall
result showed only (54%) used lab coat and (70%) used gloves, while
only (12%) and (4%) used mask and eye goggles, respectively.

There was variable differentiation between cities about use of (PPEs),
where it was about wearing of lab coat 80%,60%,55% and 40% in Jado,
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Zintan, Gharyan, both Al'assabiea and Yefran, respectively. While about
wearing of hand gloves the results showed that 80% used hand gloves in
Al'assabiea, Yefran and Zintan, compared with Gharyan and Jado by
60%. Otherwise, there was negligible use of mask where was it not
exceed 20% and never used eye goggles in all cities except Gharyan by
only10%.

Tablel. Knowledge about personal protective equipment

Overall Al-Jabel Al-Gharbi cities
Gheryan | Al'assabiea Yefran Zintan Jado
N= 250 N= 100 N= 50 N= 25 N=50 N= 25

N low|[N[o%w | N| % [ N|]ow | N |2 |N|%
Which safety precautions do you take during your work in the laboratory?
Yes 135 | 54 | 55 55 20 40 10 40 30 60 | 20 | 80
No 115 | 46 | 45 | 45 30 60 15 60 20 40 5 20
Hand Yes 175 1 70 | 60 | 60 40 80 20 80 40 80 151 60
gloves No 75 30 | 40 | 40 10 20 5 20 10 20 10 | 40
Mask Yes 30 12 1 10 10 10 20 0 0 5 10 5 20
No 220 | 88 | 90 | 90 40 80 25 0 45 90 | 20 | 80
Eye Yes 10 4 10 10 0 0 0 0 0 0 0 0
goggles No 240 | 96 | 90 | 90 50 100 25 100 50 100 | 25 | 100

=

Lab coat

N=number of participants.

As shown in (Table 2), majority of the laboratory technicians (92%)
disinfected their workbenches daily, while (20%) from Jado technicians
disinfected workbenches weekly and (20%) from Al'assabiea technicians
disinfected workbenches monthly, otherwise (20%) from Yefran
technicians did not disinfected workbenches at all.

Table 2. frequency of disinfecting workbenches

Overall Al-Jabel Al-Gharbi cities
N= 250
Gheryan |Al'assabiea| Yefran Zintan Jado
N= 100 N=50 N=25 N=50 N=25
N|]%|[N[%[N[%[N[%[N] % N %
Do you disinfectant your workbench?
Daily [230[ 92 [ 100 [ 100 [ 40 [ 8020 [ 80 [ 50 [ 100 20 80
Weekly | 5 [2 ] 0 ofofololofolo 5 20
Monthly [ 10| 4 [ o [ o [1of20[ 0] oo o0 0 0
None s 2l o0 lolofo[s5[2]0]o 0 0

In the present study, (78%) of the respondents regularly recapped the
used syringes, while (16%) recapped them occasionally. Otherwise, (6%)
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did not recapped syringes after use. About disposal of used syringes,
(38%) of the respondents discarded used syringes directly without cutting
them into dustbins, and (60%) of the participants used needle discarder.
With a note that all labs (100%) did not use needle cutter. about used the
separate discarder for sharp thing as blades and needles (Table 3).

Table 3. Disposal of used syringes and sharps

Overall Al-Jabel Al-Gharbi cities
N= 250 Gheryan Al'assabiea Yefran Zintan Jado
N= 100 N=50 N= 25 N= 50 N= 25

N [ % NT % N T [ NT % NT % [ NT %

Do you recap the used syringes?

No 15 6 15 15 0 0 0 0 0 0 0 0
Yes 195 78 70 70 35 70 25 100 45 90 20 80
Occasional 40 16 15 15 15 30 0 0 5 10 5 20
How do you discard used syringes?
Throw ina 95 | 38 | 35| 35 40 |80 | 5| 20 | 15|30 | 0 0
dusthin
Use needle cutter 0 0 0 0 0 0 0 0 0 0 0 0
Needle discarder 150 60 65 65 5 10 20 80 35 70 25 100
Not applicable 5 2 0 0 5 10 0 0 0 0 0 0
Do you have separate discarder for sharp-edged things?
No 100 40 40 40 30 60 15 60 15 30 0 0
Yes 150 60 60 60 20 40 10 40 35 70 25 100

In (Table 4), all participants answered that, there were no safety cabinets
in all Al-Jabel Al-Gharbi medical laboratories, while there were washing
room in only (52%) and (42%) had separate room for eating and
drinking.

Table4. Biosafety cabinets, washing room, and separate place for eating and drinking

Overall Al-Jabel Al-Gharbi cities
N= 250 Gherian Al'assabiea Yefran Zintan Jado
N= 100 N= 50 N= 25 N= 50 N= 25

N[ %] N[ %] N %] N %] N %] N %
Does your laboratory have safety cabinet?

No 250 10 10 100 50 100, 25 100, 5 10 25 100
Yes 0 0 0 0 0 0 0 0 0 0 0 0
Does your laboratory have washing room?
No 120] 48 45 45 30 60 15 60 25 50 5 20
Yes 130] 52 55 55 20| 40 1 40 25 50 2 80
Is there any separate place for eating and drinking?
No 145 58 55 55 45 90 15 60 2 40 1 40
Yes 105 42 45 45 5 10 1 40 3 60 15 60
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Furthermore, in this study the results showed that the bio-safety training
was not given the desired attention, where the survey showed only (22%)
of the respondents had received training on bio-safety. The results
showed a substantial difference between the cities were in both of
Gharyan and Jado (40%), when compared with Zintan (10%), while it
was no training courses in both Al'assabiea and Yefran (0%).

Otherwise, the survey found that most of the participants put the
contaminated material in dustbins (86%), where it was (100%) in
Al'assabiea, (95%) in Gharyan, (80%) in both Yefran and Zintan,and
(40%) in Jado.

Tableb. Biosafety training and disposal of infectious materials

Overall Al-Jabel Al-Gharbi cities
Gheryan | Al'assabiea | Yefran Zintan Jado
N=250 N= 100 N= 50 N= 25 N= 50 N= 25
0
N {ow|N|l%w |N| 2| N|%|N|®%|N|®

Do you have any training on biosafety?
No 195 | 78 | 60 | 60 | 50 | 100 | 25 | 100 | 45| 90 | 15 | 60

Yes 55 | 22|40 ] 40 | O 0 0 0 5 10| 10 | 40
How do you discard infectious materials?

0 0 0 0 0 0 0 0 0 0 0 0

By
chemicals
By
autoclave
By
incretion
By
landfilled
Throw in
a dustbin

0 0 0 0 0 0 0 0 0 0 0 0

35 | 14| 5 5 0 0 5 20 | 10 | 20 | 15 | 60

0 0 0 0 0 0 0 0 0 0 0 0

2151 8 | 95| 95 | 50 | 100 | 20 | 80 | 40 | 80 | 10 | 40
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7- Discussion

Medical laboratory workers are among the most vulnerable to laboratory
—acquired infections. Several types of hazardous events occur in the
laboratories due to a lack of awareness toward good laboratory practices.
The concept of biosafety is an important role especially in developing
countries such as Libya where safety measures are not always in place.
Lack of training on biosafety, an excessive over load for laboratory
personnel, negligence, taking shortcuts and absence of some engineering
laboratory equipment's as safety cabinet lead to laboratory accidents
(Misra et al;2001).

In the present study, most laboratory workers not familiar with standard
operating procedures (SOPs), where every work should be performed
according to standard documentations. Otherwise, the results reflect the
neglect and lack of familiarity by following the rules of biosafety.

In another study, gloves were used in only (4.5%) laboratories (Abdala et
al; 2000). Whereas our study investigated that ignoring of wearing gloves
was 30%, although gloves play an important role in protection from
infectious materials (Mujeeb et al; 2003). From the other hand, the work
tables should be wiped with a disinfectant before and after work daily to
insure sterility and avoid contamination.

In this survey about the assessment of laboratories in the re-close the
syringe after use, observed that more than 22% of laboratory workers
ignored closure the syringes after use, which may lead to accidental
injuries to workers and spreading of infections such as HIV, HBV, HCV,
etc. (Sewell,1995). furthermore, the absence of safety cabinet in all
medical laboratories in Al-Jabel Al-Gharbi area (100%), and the absence
of washing room in approximately 50%,in addition to the absence of
separating room for eating and drinking (58%), could lead to spreading
infections. all these reasons lead to a failure of biosafety systems in Al-
Jabel Al-Gharbi area.

8- Conclusion and recommendations

Results of this survey confirm a lack of awareness toward good
laboratory practices in Al-Jabel Al-Gharbi area. The absence of
appropriate biosafety policies and practices is one of the challenges
facing health care workers in Al-Jabel Al-Gharbi area.

So before issuing licenses for laboratories evaluation in all respects
should be taken into account and frequently courses in biosafety must be
taken.



Technological Sciences Journal (TSJ) August 1, 2017

Acknowledgments

The researchers would like to thank all technicians who took a bit of their
time for consent and cooperation.

Also we thank the assistant lecturer Hanan Alhosni for her help.



Technological Sciences Journal (TSJ) August 1, 2017

Refrences

1- Abdala N, Reyes R, Carney JM, Heimer R (2000) Survival of HIV-1
in syringes: Effects of temperature during storage. Subst Use Misuse
35(10): 1369-1383.

2- Aksoy U, Ozdemir MH, Usluca S, Ergonen AT (2008) A bio-safety
profile of laboratory workers at three education hospitals in 1zmir,
Turkey. Mikrobiyoloji Bilteni 42(3): 469-476

3- Barker JH, Blank CH, Steere NV (1983) Designing a laboratory.
Washington, DC: American Public Health Association. 59-126.

4- Karamat KA, Rahim E, Khattak FH, Mahmood B (2005) Strategic
framework for bio-safety and bio-security in public sector hospitals
Pakistan. Karachi, Pakistan. PMRC Ministry of Health. Available
at.www.pakistan.gov.pk/ministries/planning and development
ministry/usefull%20links/Papers/biosafety%20and%20biosecu rity.pdf.
Accessed on 12-07-2010.

5- Misra UB, Agarwal AK, Parmar NK, Bhalwar R (2001) An
epidemiological study of biohazards in a microbiology laboratory at a
large teaching hospital. Journal of Academic Hospital Administration 12:
2.

6- Mujeeb SA, Adil MM, Altaf A, Shah S A, Luby S (2003) Infection
control practices in clinical laboratories in Pakistan. Infection Control
and Hospital Epidemiology 24(2): 141-142

7- Pakowska, A. G., Sobala, W, and Szatko, F. (2013). The Use of
Protective Gloves by Medical Personnel. JOMEH. 26(3):423-429.

8- Sewell,D.L.(1995).Laboratory-associated infections and biosafety.
Clin. Microbiol. Rev. 8: 389-405.

9- Snyder,J.W.(2002).Packaging and shipping of infectious substances.
Clin. Microbiol. Newsl. 24: 89-93.

10- Tietjen L, Bossemeyer D, Mcintosh N (2003) Infection prevention
guidelines for healthcare facilities with limited resources. Part 03:
Implementing infection prevention in health care facilities. Baltimore:
JHPIEGO 17-1 to 17-6.



Technological Sciences Journal (TSJ) August 1, 2017

11- Wei, Q., Jiang, M.N., Han, J.,and Wang,Z.J.(2014).Immune control
strategies for vaccinia virus-related laboratory-acquired infections.
Biomed. Environ. Sci. 27(2): 142-146.

12- https://en.wikipedia.org/wiki/Jabal al Gharbi District.

13- World Health Organization (1993) Laboratory biosafety manual.
Geneva: WHO 2: 1-47, 55-83, 99-1109.


https://en.wikipedia.org/wiki/Jabal_al_Gharbi_District

Technological Sciences Journal (TSJ) August 1, 2017

Twenty Four Hours Ahead Load Forecasting by Using
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Abstract

The application of Artificial Neural Networks (ANNS) to short-term load
forecasting is reported in this work. The tan-sigmoid has been chosen as
the activation function in hidden layers. The back propagation algorithm
is used to train the ANNSs by learning the nonlinear relationship between
inputs and outputs of the network. The input data consists of historical
load and weather information, the hourly load data are collected from the
General Electricity Company of Libya (GECOL) over a period of two
years (2008-2009). These data are used to train and test the designed
ANN models. The results of different ANN models have been presented
and compared to find the most accurate forecast.
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1. Introduction:

Electrical load is the power that an electrical utility needs to supply in
order to meet its customers’ demands. Hence, it is very important to the
utilities to know in advance the electrical load, so they ensure the power
load is met by scheduling the generating units to minimize any
interruption in the service.

To solve the problem of load forecasting many techniques have been
investigated in the last decades. These techniques have been classified
depending on the area of application into long, medium, and short-term
load forecasting. Short-term load forecasting is necessary in daily
operation such as unit commitment, energy transfer scheduling, and
demand-side management. There have been many techniques used for
short-term load forecasting, such as stochastic time series, multiple linear
regression, expert systems, and artificial neural networks (Hassoun,1995)
(Hecht,1993)(Persaud,1991)(Whittle,1963)(Hart,1963)(Kermanshahi,199
3). The first two techniques assume that load trends are stationary; the
disadvantage of these techniques is that weather effect on load behavior
is not fully utilized. Other techniques attempt to decompose the
relationship between electrical loads and other influential factors such as
weather and customer usage behavior by using experience and
observations to forecast future loads where knowledge is supplied by real
data.

Artificial Neural Networks (ANNs) has recently been receiving
considerable attention and a large number of publications concerning the
use of ANNs in load forecasting. ANNs based forecasting techniques
include non-linear time-series approaches assuming that power load can
be decomposed into two components: The weather dependent and
weather independent components. The behavior of weather independent
load is mostly characterized by seasonal factors and trend profiles in
terms of time. The weather dependent load is often estimated through
weather variables such as temperature, wind speed, cloud cover, and
relative humidity.

In this work, ANNs are trained and tested to predict hourly and daily
loads for electric utilities in Libya. To illustrate the performance of
designed ANNs forecasting model in real situations, the model was
applied to real historical load data provided by the General Electricity
Company of Libya (GECOL) for a period of two years 2008 and 2009,
and hourly temperature measurements collected from the Weather
Underground Inc. Company’s official website, USA, to the same period
of time (Masters, 1993). Two-thirds of the collected data will be used to
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train the ANNSs and one third of the data will be used to test and evaluate
performance of the developed forecasting ANN models. The ANNs will
be designed using MATLAB software and our goal is to obtain minimum
forecasting error with acceptable model complexity and training time that
requires tuning of ANN parameters to historical data from the electrical
utility in western area of Libya. This will be done by determining proper
general ANN structure, training data set, initial network weights, learning
strategy, and input variables.

2. Artificial Neural Networks (ANNSs):

Artificial Neural Networks process information in a similar manner as
human brain does. The network is composed of large number of highly
interconnected processing elements (neurons) working in parallel
distributed system to solve a specific problem. A very important feature
of ANN:Ss is their adaptive nature, where “learning by example” replaces
“programming” in solving problems. In ANNs knowledge is gained by
the strength of its interconnections, called synapses (weights) of the
neurons in the network, these synapses have strength which is
represented as a real number weight, connecting the output of one neuron
to the input of another neuron. In an ANN, it is the combined effect of
the network inputs, and neuron outputs modified by these weight values,
through which they flow, which produces the desired output. No single
weight has any definite meaning.

In general the knowledge (weights) does not need to be explicitly knows
in advance, instead the knowledge can be learned by training the network
(Hart, 1963). The ability of ANNSs to produce a desired result is primarily
dependent upon the number of neurons in the network, topology of the
network, and the value of weight assigned to each synapse. After training
the network, it should be able to recognize any input variables and what
outputs to be produced.

Feed forward artificial neural network (FFANN) consists of neurons and
connection between them. These neurons are connected to one another by
unidirectional links (lines), see Figure (1). The neurons transport
incoming information on their outgoing connections to other neurons.
The input layer consists of neurons, which accepts external inputs to the
network. The inputs and outputs of the hidden layer(s) are internal to the
network, and outputs of neurons in output layer are external outputs of
the network.
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Figure 1: A two-layer feed-forward neural network.

The structure of a neuron is shown in Figure (2), it consists of three parts,
the inputs, the activation function and the neuron output. The inputs
might be external inputs or output of other neurons. The activation
function combines the inputs of a neuron and present new activation
state. The new activation then passed to an output function to produce the
new neuron output, which can be passed to other neurons or to outside
the network.

Input W, Activation Function Output

X, = o
—p
xX.w.= hel net.)=0.
xz > Lxw,=net, foey=0, [
X

w

y

Figure 2: An artificial neuron.

2.1 Supervised Learning Algorithm:

A learning rule is a method for adjusting the weights and biases
associated with the ANNs to minimize the error function. Supervised
learning requires an input vector and a target vector. The target vector is
used during training for comparison to the network output, produced by a
particular vector of the training set. When the output vector does not
equal the target vector an error is calculated. Commonly ANNs are
trained, so that a particular input leads to a specific target output, until the
network output matches the target output, see Figure (3).

—_— ANN
Input Output

Adjust
weights

Figure 3: Simple ANN concept
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The influence of error on the pattern is expressed using the least mean
square (LMS) error:

1
j

Where E;, is the error at each specific training pattern, t; is the target
output for jth component of the output for pattern p, op; is the network
representation with input pattern p and j index of each element of output
and target vector. The error overall training patterns E, will be written as:

14

2.2 Back Propagation Algorithm:

Back propagation algorithm provides a computationally efficient for
adjusting the weights in a FFANN, with differential activation function
units and supervised training, to learn the relationship between a set of
input/output patterns. It is an optimization procedure based on gradient
descent that adjusts weights to reduce system error function by
propagating input vector forward through the network, the weights and
biases are updated by propagating backward from the output layer where
an error component is calculated directly for each output neuron through
the hidden layer toward the input layer. The process is repeated a number
of times for each pattern in the training set until total output error
converge to a minimum or until the number of training iterations
completed. One class of minimization algorithms, which has been found
to converge quickly for neural network applications, is the gradient
descent weight/bias learning function (learngdm), this algorithm provides
faster convergence and steepest descent with momentum (Kermanshahi,
1993).

To obtain a rule for adjusting weights for a pattern p, the negative
gradient of the error function (E;) as in equation (1) with respect to wy; is
used and it represented as:
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where &; is defined in two ways; if neuron is an output neuron, &p; is
given by:

80 = (o — 0p;) f (R€5,) vt e (&)
and for a neuron in a hidden layer, it is given by:

f (nety;) Z S Wy ... oo (5)

The rule of adjusting Welghts can be written as:
Wji(n + 1) = ndpk + adWj;(n) ... U (<) |

Where 1 is the learning rate parameter (in our case the learning rate =
0.01) and «a is the momentum constant (Momentum constant = 0.9) to
determine the past weight changes.

Equations (5) and (6) require that the activation functions be
differentiable to implement the back propagation algorithm. The
activation functions that will be used for the neural network are (tan-
sigmoid) for hidden layer, see Figure (4) a, the output of this function is
limited between [-1, 1] and formulated in Eqg. (7), and the purelin
functions is used in the output layer, Figure (4) b.

(b) 5
+1
i !
0
] - e | : 1 ___________
delals@e rre2n L @ = Purelin (77)

Figure 4: Transfer functions: (a) tan-sigmoid, (b) purelin
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The weighted inputs received by tan-sigmoid neurons are summed and
passed through this non-linear function to produce an output. For hidden
layer neurons, the output is:

1

1 4 e(-2 W) ®)

The Levenberg-Marquardt training algorithm will be used to train
FFANNS; it is command in MATLAB (trainlm). The LM training
algorithm requires high memory which is proportional to the number of
parameters (weights and biases) of the network multiplied by the number
of elements in the target matrix (Demuth, 1998)(Lee, 1993).

Hidden

Input Laver (y)

laver

Vi1

Fixed
input=-1

Figure 5: A Feed Forward Neural Network (FFANN).

2.3 The artificial neural network structure:

In ANN load forecasting models, load is represented as a linear
combination of the outputs of hidden neurons. Under this assumption, the
load forecast is given by:

Y(k) =ap+a; *f+a,«fh + - +ap*fy v v (9)

Where n is the number of hidden neurons; f;(i = 1,2, ... n) is the output
of the ith hidden neuron; a, is the threshold of the output neuron k; and
a;(i = 1,2,... n) is the weight between the hidden neuron i and the
output neuron k (Mandal, 1995)(Demuth, 1998).
In this study, the ANN structure is chosen from four different ANN
structures A, B, C, and D, see Table (1). The chosen ANN structure to
forecast hourly loads is the one that provides the best network
performance in terms of minimum forecasting error. The hourly load data
sets used for training the chosen ANNSs represent all days of the week
(Saturday - Friday).
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Table 1: Four different general ANN structures.

Network Hidden layer/neurons | Output layer/neurons
A 1/24 1/24
B 2/24 1/24
C 2/12 1/24
D 0 1/24

The format of the data that will be used to train the four networks, where
each data type is represented as either binary (0, 1) or continuous [-1, +1]
numbers to represent a day of the week and input data information
respectively. As shown in Table (2), the data set includes information on
historical load, date/time and weather data. The input data is first scaled
(normalized) between -1 and +1 then introduced to the ANN as parallel
inputs (24 hours at a time).

Table 2: The input and output data for the Neural Networks.

Network Data Type Neurons
Input Day of the week 1
Input Historical load 24
Input Temperature 24

Output Load 24

The testing sets are used to evaluate the performance of ANNs in Table
1, based on the values of mean absolute error (MAE) and average
percentage error (Avg. E %).

et = At - Pt Paa man wwr wws wes wmw waw ww wws wes (10)
1 n
MAE = —Z|e§| (A1)
=
— P1
TestError = X 100 . ce s e e e e e e e (12)

1
L, Y74 TestError(i, j)

n X 24

Average Error (Avg.E.) = e e e (13)

where, A; is the actual load, P; is the predicted load of the day, n is the
number of days, i and j represent the day and the hour of the day.

First, small training data sets represent the months of January, June, and
Ramadan of years 2008 and 2009; these were chosen to represent
different time periods and seasons of the year. The training and testing
results for the designed networks are shown in Tables (3) and (4). From
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training results in Table (3), ANN [C] produced the best forecasting
results, while ANN [D] generated the worst forecasting accuracy.
However, for ANNs [A] and [B] the error was a little bit higher than
ANN [C]. Similar results can be seen in Table (4), again model [C] gave
the most accurate load forecasting results. However, it can be seen that
networks trained using monthly data sets gave poor forecasting accuracy.
The smallest error 4.193% was given by network [C] for load forecast
during the month of Ramadan. This expected due to insufficient
information in the training data sets.

Table 3: Training results for networks trained using monthly data.
January June Ramadan
Network MAE Avg.E. MAE Avg.E. MAE Avg.E.
(MW) (%) (MW) (%) (MW) (%)
19.17 0.531 29.77 0.749 31.87 0.786
18.51 0.519 25.80 0.657 31.66 0.778
17.69 0.493 28.63 0.725 25.81 0.639
34.22 0.933 43.21 1.099 55.42 1.382

o|O|m|>

Table 4: Testing results for networks trained using monthly data.

January June Ramadan
Network MAE | Avg.E. MAE | Avg.E. MAE | Avg.E.
MW) | %) | (MW) | (%) | MW) | (%)
141.10 | 4.05 137.36 | 3.589 198.94 | 5.450
138.38 | 3.905 143.74 | 3.713 179.31 | 4.814
120.38 | 3.415 126.16 | 3.297 153.72 | 4.193
210.95 | 6.017 161.88 | 4.269 22412 | 6.239

(wil@]iselb>

In this stage, the same ANNs will be trained and tested using data from
all seasons (winter, spring, summer and fall) of years 2008 and 2009. In
this case ANN [B] gave the best forecast accuracy compared to other
ANNSs; see Tables (5) and (6). The best results obtained by ANNSs trained
using data collected during the spring season, see Table (6). This
expected because during spring there is less variation in weather and load
curves compared to other seasons, see Figure (7). In general, the seasonal
training for all ANNSs gave more accurate forecasting results compared to
ANNs trained using monthly data sets.
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Table 5: Training results for networks trained using seasonal data.
Winter Spring Summer Fall
MAE | Avg. | MAE | Avg. | MAE | Avg.
Network N R R g (MW £ (MW e
MV T T T [ ) Lo | ) | o
57.48 1.607 | 58.78 | 1.956 | 59.50 | 1.588 | 72.06 | 2.307
4947 | 1375 |51.74 | 1.739 | 50.26 | 1.340 | 59.14 | 1.893
59.62 1.660 | 57.69 | 1.925 | 55.84 | 1.482 | 64.78 | 2.078
76.64 | 2115 | 77.75 | 2568 | 72.58 | 1.915 | 109.3 | 3.433

o|O|w|>

Table 6: Testing results for networks trained using seasonal data.

Winter Spring Summer Fall

z

=3

g MAE Avg.E. MAE Avg.E. MAE Avg.E. MAE Avg.E
~|  (Mw) (%) (MW) (%) (MW) (%) (MW) - (%)

A | 11291 3.149 80.00 2.942 57.80 4.567 138.67 3.863

B | 107.12 2.956 68.29 2.469 130.26 3.821 127.12 3.537

C | 117.70 3.239 76.61 2.829 120.44 3.518 135.89 3.804

D | 141.68 3.920 83.14 3.061 158.49 4.587 160.03 4.478

Finally, ANNSs trained using annual training data set; Table (7) shows a
comparison of forecasting results obtained from annual training with
monthly training (Table 4), and seasonal training (Table 6). It was found
that, the average error of networks [A], [B] and [C] was remarkably
minimized by using annual training data sets. The smallest forecast error
was generated by ANN [B], which has two hidden layers and 24 neurons
in each layer. So ANN [B] was chosen as a general network structure to
forecast future hourly loads for electric utility in western area of Libya.

Table 7: Training results for networks trained using monthly, seasonal, and
annual data sets.
Monthly Training | Seasonal Training Annual Training
Network | MAE | Avg.E. | MAE | Avg.E. MAE Avg.E.
(MW) (%) MW) | (%) (MW) (%)
137.36 3.589 80.00 2.942 79.65 2.549
143.74 3.713 107.12 | 2.956 74.929 2.302
126.16 3.297 76.608 | 2.829 74.01 2.479
161.88 4.269 83.14 3.061 82.79 2.872

o|O|wm|>
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3. Characteristics of input data

The most important work in building the network is the selection of its
input data. Usually, there is no general rule that can be followed in this
process. In order to reflect the load behavior in the input information, the
historical hourly power load data collected by the GECOL was examined
and analyzed. It was observed that the load time series (trends) exhibits
daily periodicity (every 24 hours). Also, it can be seen that the load
trends for daily hourly loads (Saturday to Friday) are quite similar, see
Figure (6). Even though, load trends found to be similar for the same
season. However, they found to be different for different seasons, see
Figure (7). Daily load curves for a week in winter and a week in summer
(weekdays and Fridays), are shown in Figure (6). Similar curves were
always observed. Therefore, the same ANN model will be used to
forecast the load for all days of the week.

For load forecasting problem, the input data to a network may be
classified into two main groups, the basic input data for forecasting day
and the input data for various past forecasting days.

.....

(b) A summer week

Figure 6: Load behavior for seven days: (a) a winter week, (b)a summer week

3.1 Basic input data:

Table (8) represents information about the basic input network
configuration, which is used as a base case and will be compared with
other input configuration.

Table 8: Basic input network structure.

Network Data type Neurons
Input Day of the week Binary 1
Input Load Continuos 24
Input Temperature - 24

Now we will make some changes on the basic input network to see how
each type of input data affects the training and testing results. The
changes were made by adding and removing day of the week and other
input variable. Also, using maximum and mean values of temperature as
input data may affect the error results as well. As presented in Table (9),
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training and testing results for cases [Al] and [D1] have a major effect on
the ANN performance, and case [C1] reveals a negative effect of
temperature on the forecasting accuracy. However, model [Al] gave the
best forecasting results compared to all other cases.

Table 9: Network Input configuration and results for different type of inputs.

Training Testing
Case Data type Neurons MAE Avg. E. MAE Avg. E.

MW) (%) (MW) (%)

Al Base Case N/A 54.08 1.809 74.93 2.302

B1 No day of the week 0 57.17 1.889 87.06 3.165

C1 No Temperature 0 58.89 1.958 101.34 3.673

D1 Maximum Temperature 1 57.86 1.932 68.24 2.482

El Mean Temperature 1 58.92 1.953 70.21 2.522

ST Tempgr?‘t“re' Add 1 Past 0,24 | 5850 | 1935 78.43 2,850
aily load

g1 | MNoTemperature, Add 2 Past 0,48 | 5751 | 1916 76.12 2.761
daily load

3.2 Past input data:

Figure (7) shows the hourly variation in electrical demand for seven days
(one week). This plot shows that the load at any hour is correlated with
loads at the same hour of previous days. Hence, ANNs will be trained
and tested using historical data of days previous to the forecast day. It
was found from previous section that temperature has clear effect on the
network performance. Therefore, historical temperature values will be
used as inputs to the ANN. As can be seen in Table (10), past historical
data has influence on the ANN performance. However, sometimes
adding more past variables to the ANN inputs could result in poor
learning, ANNs [C2] and [D2] for past load data and [E2] and [F2] for
past temperature data.

From previous discussion and results in Table (10), we found that model
[B2] has the best forecasting results. Therefore, the chosen forecasting
model structure will has the following input variables: hourly loads of the
forecast day (present day), two days before, hourly temperature of
present day, and day of the week. The data type is shown in Table (11).
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Figure 7: Compression of the weekly electrical load during all seasons of the year

Table 10: Network Input configuration and results for Past Input Data.

Training Testing
Case Data type Neurons MAE Avg. E. MAE Avg. E.
(MW) (%) (MW) (%)
A2 Base Case N/A 54.08 1.809 74.93 2.302
B2 Add 1 Past daily load 24 52.55 1.714 72.41 1.934
C2 Add 2 Past daily load 48 55.02 1.837 73.16 2.387
D2 Add 3 Past daily load 72 59.78 1.973 77.72 2.573
E2 Add 1 Past daily Temp. 24 73.72 2.573 83.14 3.062
F2 Add 2 Past daily Temp. 48 79.19 2.927 90.85 3.216

Table 11: Modified network architecture for weekday and weekend.

Layer Data type No. of Neurons
Input Day of the week Binary 1
Input Load of forecast day Continuous 24
Input Load of 1 past day Continuous 24
Input Load of 2 past days Continuous 24
Input Temp. of forecast day Continuous 24
Hidden N/A N/A 12
Output Load Continuous 24
3.3 Holidays:

Holidays and special days pose a challenge to any load forecasting
program since the load of these days can be quite different from regular
workdays. The difficulty is the small number of holidays in the historical
data compared to the typical days. For instance, there would be two Eid
al-Fitr and Eid al-Adha holidays in a training set of two years and the
testing data set. Also, it can be seen from Figure (7) there is no clear
difference between load trends during Fridays and that from other
weekdays. Therefore, no ANN model will be designed to forecast loads
during holidays and special events.
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3.4 Scaling of input/output data:

The input and output variables for neural networks will have values in
different ranges. So, to avoid the saturation regions of the sigmoid
function, for this purpose the actual loads and weather data are scaled, so
that they fall within the range (0.15 and 0.85), using the following
relationship:

m

L= Lmin 4 415 (14)
L T OIS
Where, Lg is the scaled load and temperature values as input to the
network, L is the actual load and temperature values, L, is the
minimum load and temperature values, and L., iS the maximum load
and temperature values.

4. Hidden Layer Structure:

The size of hidden layer is one of the most important factors when
solving actual problems using multi-layer feed forward networks. There
is no general rule that can be followed to determine the number of
neurons in hidden layer. In this work, the numbers of neurons in a hidden
layer are determined by using trial and error technique. In our case and
from MATLAB simulations, optimal number of hidden neurons was
found 35 neurons in first and second hidden layers, see Figure (8).

3 1
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Figure 8: Optimal Number of Hidden Neurons with respect to Avg. E.(%).

5. Artificial neural network training:

The perceptron training algorithm is a form of supervised learning where
weights adjusted to reduce errors. ANN training was performed using the
TRAINLM function in MATLAB and Initialization of weights biases
were done by using a layer initialization function (INITNW) which
initializes layer's weights and biases according to the Nguyen-Widrow
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(Demuth, 1998)(Al-Shareef, 2008). Testing of the designed ANN was
accomplished using a set of historical input data independent from
training data, and never introduced to the ANN during its training
process. It was found that values of 0.05 and 0.15 for learning rate gives
satisfactory learning characteristics. Also, increasing in the number of
training iterations (Epoch) may not necessarily reduce the error. The
number of epochs, which gave acceptable convergence speed, during
training was 500 epochs and performance goal (Maximum performance
gradient) was 0.001, see Figure (9).

Performance is 0.00969012, Goal is 0.001

Training—-Blue Goal-Black

50 100 150 200 250 300 350 400 450 500
500 Epochs

Figure 9: Training Process in MATLAB.

6. Simulation results:

The 24-hrs ahead load forecasting performed using the modified ANN,
see Table (11). One week from January, April, June, October and
Ramadan were chosen to represent different seasons of the year. The next
figures show daily hourly loads forecasted using ANN compared with
actual loads, from visual compression it can be seen that the ANN try to
track the actual load time series.

Figure (10a) represents forecasting results for one week in winter with
MAE=71.55MW, from the graph we note that the highest errors happen
during late morning and afternoon periods. Figure (10b) represents
forecasting results for one week in spring with MAE=59.59MW. Figure
(10c) represents forecasting results for one week in summer with
MAE=105.23MW. Figure (10d) represents forecasting results for one
week in fall with MAE=78.03MW. Figure (10e) represents forecasting
results for one week in Ramadan with MAE=83.41MW.
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Finally, the forecasting test results summarized in Table (12), the MAE
values in MWs represent the hourly load forecast accuracy of the ANN
model based on data collected during different seasons of the year and
the average of MAE errors was around 79MW. Also, from visual
comparisons between forecasted loads and actual loads figure (10), it is
obvious that ANNs are able to perform satisfactory and accurate short-
term load forecasts (24-hours ahead).

7. Conclusion:

This work investigated the ability of ANNs for short-term load
forecasting (24-hours ahead) based on real power load data collected
from electric utilities in the western area of Libya. An ANN trained using
back-propagation algorithm was utilized to generate load forecasts 24hrs
ahead in the future. The obtained results are encouraging as average
percentage errors was around 2.7% and MAE errors was around 79MW.
Also, neural networks are able to predict the hourly load extremely fast.
However, it was found that selecting a proper network structure and input
data to the network are major factors that influence the forecasting
accuracy. Load patterns (time series) are clearly affected by time of the
year and weather. Therefore, tracking these seasons every year and
assigning special index for them will enhance forecast accuracy.
Moreover, high variations in weather could result in less load forecasting
accuracy. Precisely temperature changes have strong influence on load
demand and forecasting accuracy. Therefore, the final ANN structure
was adopted to handle the major influence of temperature changes.
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Table 12: Test results (MAE).

Season MAE (MW)
Winter 71.55
Spring 59.59
Summer 105.23
Fall 78.03
Ramadan 83.41
Average 79.56
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Figure 10: Load forecasting and Errors.
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Abstract

The present study was conducted to evaluate the activity of Mirazid
(MRZ, produced by Pharco Pharmaceuticals, Egypt, Batch No. 296) in
management of Schistosoma mansoni infection in Swiss albino mice
(Mus musculus). To achieve that, the toxicity of this drug was assessed
on normal mice, and the survival curves in S. mansoni infected mice
were also determined. In order to evaluate anti-schistosomal activity of
MRZ, mice of six weeks-old S. mansoni infection were given the drug at
300 and 400 mg/kg twice a day for three consecutive days. Animals were
sacrificed after 3 or 14 days of the first dose. The median lethal dose of
MRZ was 1739.5 mg/kg. MRZ at 300 and 400 mg/kg twice a day for
three days caused 71.5% and 75.5% of animals' death in mice 45 days-
old S. mansoni infection, respectively. All MRZ treated animals did not
show significant worm reduction, also the egg developmental stages were
not affected at any of MRZ treatment doses. Meanwhile, a total worm
reduction was induced by PZQ. MRZ, at the highest used dose (400
mg/kg), reduced hepatic and intestinal egg loads on the average of
significance, and produced a modest reduction on liver granuloma size in
S. mansoni infected mice. Therefore, we suggest to prohibit MRZ
importation to Libya until being reconsidered.
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1-Introduction

The frequency of severe morbidity resulting from infection with
schistosomes has been successfully reduced in many endemic areas by
the use of chemotherapy (Salvioli et al., 1997 and WHO, 1997). In
absence of an effective and safe vaccination, treatment with
chemotherapy will continue to play a central role in schistosomiasis
control programs. Nowadays, praziquantel (PZQ) is the most effective
chemotherapeutic compound recommended for the treatment of both
urinary and intestinal schistosomiasis (Salvioli et al., 1997 and WHO,
1997).

However, drug-specific resistance to PZQ has been induced in a
laboratory strain of Schistosoma mansoni (S. mansoni) by repeated
exposure to sub-curative doses (Fallon and Doenhoff, 1994 and Pereira et
al., 1998). It is, therefore, clear that in order to ensure the effective drug
control of schistosomiasis in the future, the identification of a new, more
effective and safe schistosomicidal compounds is essential.

Mirazid (MRZ), (Pharco Pharmaceutical, Alexandria, Egypt) is a special
formulation of myrrh as an oleo—gum-resin obtained from the stem of
thorny trees (Commiphora molmol Engl.) and probably other species of
Bursearcea family (Badria et al., 2001). This drug has been marketed as
an anti-helminthic drug in Egypt after it has been proved that it is a safe
and effective natural product possessing anti-schistosomiasis and anti-
fascioliasis activity. The effectiveness of an oleo resin extract derived
from myrrh (MRZ) against schistosomiasis was reported in the
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laboratories and clinical trials (Massoud et al., 1996, 1997, 1998;
Massoud, 1999a,b,c; Sheir et al., 2001; Gaballah et al., 2001; El-Baz et
al., 2003; Abo—Madyan et al., 2004 and Soliman et al., 2004; Hamed and
Hetta, 2005; Massoud et al., 2005). In contrast, Botors et al. (2004 &
2005) and Barakat et al. (2005) found that MRZ have no demonstrable
antibilharzial activity in infected experimental animals and S. mansoni—
infected school children and household members. Later, Osman et al
(2010), EI-Malky et al (2013) and Lotfy et al (2013) announced no clear
signs of antischistosomal activity of MRZ.

Recently, Al-Kazzaz et al. (2016) have published a moderate
antischistosomal activity of MRZ in mice. According to that contrariwise
about MRZ effectiveness on schistosomiasis, the present study aims to
evaluate the anti-schistosomal activity of the drug against adult S.
mansoni in mice through examination of worm load, ova count, oogram
and examination of liver granuloma size.

2-Materials and Methods

Mirazid is supplied from Pharco Pharmaceuticals, Alexandria, Egypt,
Batch No. 296 as a soft gelatin capsule each containing 300 mg purified
Commiphora molmol (myrrh); Praziquantel (PZQ) is supplied from
Egyptian International Pharmaceutical Industries Company (EIPICO), it
is used as a standard treatment against schistosomiasis infection. Both
drugs were used as a freshly prepared suspension in 2% Cremophor El
vehicle.

Female Swiss albino mice (Mus musculus) 22 — 27 g were used
throughout the study. The mice were obtained from Schistosome
Biological Supply Center (SBSC), Theodore Bilharz Research Institute,
Cairo, Egypt. The animals were housed in stainless steel cages, and
allowed food on a standard pelleted diet containing 24% protein, 4% fat
and about 4 — 5% fiber, and water ad libitum. Animals were kept for
about one week before experimentation to adapt laboratory conditions.
Biomphalaria alexandrina snails were collected from the field, and kept
in aquaria contained dechlorinated water, 30 snails each aquarium. They
were left for about one week before checking for parasite infection.

Maintenance of S. mansoni life cycle in laboratory
Parasitic life cycle procedures used throughout this study were as those
described by Christensen et al. (1984).

Production of miracidia: Both intestinal and liver tissue were used to
obtain viable eggs. A sample of 5 g intestinal or liver tissue were
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extracted from S. mansoni infected mice, washed in saline 0.9% and
transferred to a glass Petri dish containing saline and chopped thoroughly
using scissors. The chopped tissue was transferred to 100 ml container
with adding 75 ml of saline. The container was thoroughly shaken for 5
minutes and the tissue sample was poured through a sieve (mesh size 250
pum) into a specimen glass (300 ml) to transfer eggs released from the
tissue. The specimen glass was left in the dark; after 30 minutes of
darkness the supernatant was poured off without disturbing the deposit.
The specimen glass was refilled with saline and the deposit resuspended
using an applicator stick, and left for another 30 minutes in the dark,
these steps were repeated until the supernatant became clear, at that
point, the supernatant was poured off without disturbing the deposit.
Small amounts of deposit were poured into glass Petri dishes, which were
left under strong artificial illumination at a temperature of 20 — 25°C for
30 minutes; emerged miracidia can be observed after 30 minutes of
exposure.

Infection of snails with miracidia: This study started infecting snails
with emerged miracidia immediately after watching the large number of
actively swimming miracidia.

A number of normal snails (the number of snails depends on the density
of miracidia) were transferred to suitable size container (20 x 20 x 10
cm.) containing dechlorinated water, the container was left under the
strong artificial illumination. Miracidia were transferred to snails'
container, and left under light for at least five hours.

Production of cercariae: The length of prepatent period of infected
snails falls within the range of 30 days. A number of infected snails (20 —
30) were kept in extreme darkness at a temperature of 26 — 28°C for a
period of 48 hours. Then, they were placed in a 250 ml beaker with 100
ml of dechlorinated water, and left under strong artificial illumination for
at least three hours. After sufficient cercariae were shed, the contents
were gently decanted through a 100 um mesh screen into another beaker
to obtain cercariae suspension free of snails' faeces. Cercariae suspension
was mixed without mechanical damaging, and one millilitre aliquots was
removed using a control pipette and transferred to a watch glass. The
cercariae sample was stained and killed with two drops of Lugol's iodine,
they were observed and counted with the aid of microscope 10 — 40 X
magnification, these steps were repeated for 3 times, and the mean
number of the samples was considered as a number of cercariae per 1 ml.
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Infection of normal mice with cercariae: All mice were infected
separately in the same day by immersion technique with cercariae of less
than three hours old, which had been harvested from the same group of
snails.

To obtain S. mansoni infection, normal mice were transferred to a plastic
container with suitable size containing warm dechlorinated water, to
drown the animals to half way up the abdomen. They were left for about
20 minutes to stimulate them to excrete and to prepare their skin for
cercarial penetration. Next, animals were transferred to the other
container, which was mulched with cardboard to drain mice for few
minutes. In the next step, a known volume of cercariae suspended in
dechlorinated water delivered into urine flask, then into each urine flask
only one mouse was transferred. Urine flasks were left for two hours.
After that time, mice were transferred to suitable cages.

Determination of median lethal dose of MRZ in normal mice: Normal
healthy mice were randomly divided into groups of 30 mice each.
Animals of five groups received MRZ orally as a suspension of
commercial capsule via gastric gavage at a dose level of 1200, 1500,
1800, 2000 and 2300 mg/kg. The sixth group was given 2% Cremophor
El vehicle orally and considered as untreated control. Animal groups
were observed after dosing for the possible incidence of death or other
behavioural changes. The 24 hours' mortality data were recorded and the
median lethal dose LD50, and LD90 were determined according to
Finney (1971).

Determination of survival curves of MRZ in S. mansoni infected
mice: Forty-two mice were infected with 70 £ 5 S. mansoni cercariae per
mouse. On the 45th day of infection these animals were treated. Six mice
were injected orally with 2% Cremophor EIl vehicle as a control group,
other 6 mice were given a single oral dose of 600 mg/kg of PZQ
suspended in 2% Cremophor El vehicle. The other animals were divided
into 14 and 16 mice, and received MRZ suspended in 2% Cremophor El
vehicle at a dose level of 300 and 400 mg/kg twice a day for three
consecutive days, respectively. The rate of survival was observed over a
period of 2 weeks and the survival curves were constructed. Mice
survived after the observation period were autopsied and the
parasitological parameters were examined.
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Evaluation of MRZ activity in management of S. mansoni infection:
On the 45th day of infection, infected mice were divided into five
subgroups of six mice each (except for group 2 and 3, which contained 7
and 10 mice, respectively). Group 1 was injected orally with vehicle of
2% Cremophor El. MRZ was suspended in the vehicle and administered
to group 2 and 3 orally twice a day for three successive days at dose
levels of 300 and 400 mg/kg, respectively, the last group received a 600
mg/kg single oral dose of PZQ. The treatment was terminated because
one mouse of group 2 (given MRZ at a dose of 300 mg/kg) died on the
third day of injection, and a death of 4 mice (two mice / day) of group 3
(given MRZ at a dose of 400 mg/kg) was found on the second and third
day of injection. All remaining mice were sacrificed.

Worm load: Animals were killed by decapitation. The dead mouse was
placed in a supine position, the peritoneal cavity was turned open with
scissors, and the animal was washed using saline to remove any
contamination debris. For perfusion, the mouse was clamped to the
perfusion board with a special container under it. A 50 ml syringe was
filled with perfusion solution (0.9% saline), and a needle 21G was
assembled with. The hepatic portal vein was properly severed and the
needle into the left ventricle heart was inserted, then the viscera was
thoroughly sprayed with perfusion solution using a washing bottle. The
contents were transferred to a urine flask and let for 15 minutes. The
supernatant was poured off; only the sedimentation containing the worms
was left. The sedimentation was transferred to Petri dish, while the
animal abdomen was put on the other Petri dish to search for additional
worms. Also the intestinal mesenteries were searched for worms that may
be trapped, by using microscope the worms can be distinguished and
counted.

Detection of S. mansoni eggs in tissues: To enumerate S. mansoni eggs
in gram liver tissue, the liver was wholly separated and transferred to
Petri dish containing saline. In all tested animals, from the same part of
the liver, a sample of 0.1 g was taken, and dried with filter paper. The
sample was divided into four fragments, each fragment was crushed
between a slide and a cover slip. The fragments were examined by low
power microscopy to determine eggs count according to method
described by Pellegrino et al (1962). The number of eggs per gram
intestinal tissue was also determined by weighing a piece of small
intestine and digesting it overnight in 5% KOH. The intestinal tissue egg
loads were determined by multiplying the average number of eggs in
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each 1-ml sample to yield the number of eggs per gram of intestinal
tissue (Kloetzel, 1967).

Oogram pattern: After collecting all adult worms from the animal
abdomen, the small intestine was wholly separated and transferred to
Petri dish containing saline. Five to ten centimetres of the middle part of
the small intestine was opened lengthwise with a pair of scissors and
rinsing inside the Petri dish itself. Three or more 1-cm fragment were cut
off, each fragment was slightly dried with filter paper and placed
between a slide and a cover—slip. Each fragment was examined under
low and higher magnification. One hundred eggs were counted in each
fragment, and from each mouse three fragments were examined, thus
obtaining a total of 300 eggs.

Granuloma measurements: although strains of mice differ in their tissue
response to S. mansoni eggs (Claas and Deelder, 1979; Colley and
Freeman, 1980, 1983; Fanning et al., 1981; and Jones et al., 1983),
however, the granuloma size has been widely used as an index of hepatic
pathology in experimental schistosome infection. For liver granuloma
measurement studies, a portion from the large left lobe of the liver of
each animal was cut off, fixed in 10% neutral buffered formalin for 24
hours and dehydrated in 70% ethyl alcohol. Sections of 4 — 6 pm
thickness were prepared and stained with hematoxylin, using Harris's
hematoxylin and eosin.

Six um thick sections were dewaxed in Xxylene and rehydrated in
descending grades of ethyl alcohol for 5 minutes. Tissue sections were
stained in freshly filtered Harris's hematoxylin for 6 — 15 minutes,
washed in running tap water till desired blue colour, then differentiated in
1% acid alcohol (1% HCI in 70% ethanol) for 5 - 10 seconds. Tissue
sections were stained in eosin for 2 minutes, and then washed in tap
water for 5 minutes. Tissue sections were dehydrated in ascending grades
of ethyl alcohol, then cleared in xylene and finally mounted in media.
The diameter of granulomas surrounding eggs were measured using an
ocular micro meter and the volume of each granuloma was calculated
assuming a spherical shape according to method described by Cheever et
al. (1987).

[Volume = &t (diameter)3 / 6]

3-Statistical analysis: Data are presented as Mean + Standard Deviation
(SD). Comparisons were made between the treated and untreated groups.
The percentage change between the treated group and untreated group
was calculated using the formula:
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Mean value of treated group — Mean value of control group
Mean value of control group

Student’s t-test (Mc Clave and Dietrich, 1991) was used to calculate the
significance of differences observed between mean values of treated and
untreated groups in each experiment at a level of significance of P < 0.05.
4-Results

The objective toxicity of MRZ: Analysing data with probit analysis
according to Finney (1971) showed the lethal doses, LD50 and LD90, of
MRZ to normal mice were 1739.5 and 2777 mg/kg, respectively. The
true values of the LD50 and LD90 may be expected to lie between

(1606.7 - 1883.3 mg/kg) and (2487.9 — 3066.1 mg/kg), respectively (Fig.
1).

Prabit of % killed

1 i LDsgs =lnv Log 3.24
'
3.05 3.1 3.15 3.2 3.25 3.3 3.35 3.4 3.45 3.5

Log concentration (mg/kg)

Fig. (1) The Log-dose response relationship of MRZ in normal
healthy mice.

For survival curves mice given MRZ at dose level of 300 or 400 mg/kg
showed shorter life span than the untreated animals or the mice given
PZQ. A percentage of 28.5 of infected mice given MRZ at a dose level of
300 mg/kg twice a day for 3 days survived after 11 days' post-treatment,
while 24.5% of mice given 400 mg/kg twice a day for 3 days survived
after 9 days (Fig. 2).
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Fig. (2) The effect of MRZ and PZQ on the survival rate of S. mansoni
infected mice after 2 weeks of injection.

Worm load: A slight but insignificant reduction of 26.8% of worm
burden was observed due to 800 mg/kg/day x 3 of MRZ treatment after
two weeks compared to a highly significant reduction of 90.7 and 100%
worm burden induced by PZQ in either 3 or 14 days' post-treatment,
respectively, (Tablel).

Ova count: MRZ at the dose level of 400 mg/kg twice a day reduced
hepatic and intestinal tissue egg loads on the average of significance
either after 3 or 14 days of injection in S. mansoni infected mice, whereas
PZQ caused highly significant reduction on all tissue egg loads at a
single oral dose. (Table 2).
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Table (1): The effect of MRZ on worm burden in mice infected with S. mansoni.

August 1, 2017

Number of worms per mouse (mean +

sd)

Dos)e( (’:\loonc(.)fmdgolgegslday 3 days post-treatment 2 weeks post-treatment

) Males Females Total worms Males Females Total worms
Untreated 22.8 £ 3.8 20.3 £ 4.1 43.1 + 7.6 125+ 1.1 11 +1.6 23.5+2.2
MRZ 600 x 3 18.0* +2.8 17.2 £+ 2.4 35.2 £+ 4.4 11 £ 0.8 9+0.6 20,0+ 1.4
MRZ 800 x 3 20.0 £ 3.7 15.0* + 2.8 35+ 4.6 9 +0.75 8.2 +£0.4 17.2 £ 1.15
PZQ 600 x1 2.3** +0.5 1.7** + 0.8 4.0%* + 1.3 00.0** 00.0** 00.0**

Table (2): The effect of MRZ on tissue egg loads in S. mansoni infected mice.

3

days post-treatment

14 days post-treatment

Dose conc. mg/kg/day x No. of
doses

Ova count / g liver tissue x 103

Ova count / g intestine tissue x 103

Ova count / g liver tissue x

(mean # sd) (mean * sd) 103(mean * sd)
Untreated 03.92 £ 0.77 51.37 £ 9.6 11.88 + 2.6
MRZ 600 x 3 03.15 * 0.65 41.25 £ 8.5 10.73 £ 4.1
MRZ 800 x 3 2.51* + 0.43 30.99* £ 5.3 07.02*+ 1.53
PZQ 600 x1 1.67** £ 0.43 3.94** + 1.8 1.52** + 0.37

Table (3): The effect of MRZ on egg developmental stages in S. mansoni infected mice.

Egg stages 3 days post-treatment (meanz+sd)

Egg stages 2 weeks post-treatment (mean+sd)

Dose t’:\looncc.)fmdgc)/:egslday X Immature % Mature % Immature % Mature%
' 1 2nd 3" 4™ Total 13 2n¢ 3" 4m Total
Untreated 5.7 49.8 19.9 14.3 89.7 10.3 4.2 56.9 14.9 8.9 84.9 15.1
MRZ 600 x 3 7.9 47.2 21.9 10.2 87.2 12.8 2.0 53.0 18.8 10.4 84.2 15.8
MRZ 800 x 3 5.4 58.8 14.6 9.2 88 12 6.0 45.9 26.6 10.3 88.8 11.2
PZQ 600 x1 0.19 1.21 45.4 19.2 66 34 0.0 00.0 00.0 00.0 00.0 100
Table (4): Changes in granuloma size in liver sections of S. mansoni infected mice.
3 days of post treatment 2 weeks post treatment
Dose (mg/kg/day x No. of doses) No. of Granuloma size % Diff. No. of Granuloma size (um?3) % Diff.
granuloma (um?®) (mean+sd) granuloma (meantsd)
Untreated 60 87.25 + 09.57 -- 97 173.1 + 11.57 --
MRZ 600 x 3 45 71.52 + 08.71 -18.02 46 146.4 + 09.74 -15.4
MRZ 800 x 3 57 57.37* £ 05.97 -34.24 51 121.2* £ 10.7 -30.0
PZQ 600 x1 41 63.22 + 07.39 -27.54 27 26.7** + 02.38 -84.6
For all tables * P < 0.05, ** P < 0.001.
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Oogram pattern: According to Pellegrino et al. (1962) the beginning of
egg laying takes place around the 30th day of infection, and the embryo
takes 6 days to reach the miracidial stage. In the first 2 weeks of
oviposition the variability in the percentage of various stages is very
wide, and only after 45th day of infection all developmental stages of
viable eggs are found regularly. Viable eggs may be either immature or
mature. Immature eggs, which show a developing embryo, are called
immature of 1st, 2nd, 3rd or 4th stage (Silva, 1948; Martins, 1949 and
Prata, 1957). Therefore, in this study, for searching anti—schistosomal
drug activities, the animals were treated after 45th day of infection, and
only viable eggs (300 eggs / mouse) were classified to their evaluative
stage.

The effect of MRZ and PZQ on percentage of egg developmental stages
in S. mansoni infected mice is shown in table (3). In MRZ treated
animals the percentage of immature and mature eggs were as the same as
untreated mice, whereas, a single oral dose of 600 mg/kg of PZQ caused
slight reduction in immature stages and a slight increase in mature stage
after three days of injection. However, two weeks' post-treatment with a
single oral dose of 600 mg/kg of PZQ produced a complete
disappearance of immature stages, thus 100% of viable ova were in
mature stage.

Granuloma measurements: MRZ reduced the volume of granuloma
size, the highest significant reduction of 34.2% was observed at a dose
level of 400 mg/kg twice a day given over three consecutive days, and
when animals were sacrificed after two weeks post treatment, the
reduction was 30%. On the other hand, PZQ at a single oral dose of 600
mg/kg caused slight reduction (27.5%) on granuloma size, when animals
were sacrificed three days' post treatment. In contrast, a single oral dose
of 600 mg/kg of PZQ caused a highly significant reduction (84.6%) on
granuloma size after two weeks of treatment (Table 4).

5-Discussion
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The results obtained in this study supported MRZ opposed groups,
however, it was in disagreement with MRZ positive investigators. The
current study demonstrated that MRZ had no appreciable anti-
schistosomal activity in mice; rather, it had a toxic effect on infected
animals. Because of its toxicity, myrrh is not used in medicines today,
except as a mouth wash in India (Kimura et al.,, 2001). Accurate
determination of MRZ toxicity showed that the drug had an LD50 of
1739.5 mg/kg and LD90 of 2777 mg/kg. The value of LD50 is lower than
that reported by Botros et al. (2004) and Badria et al. (2001), they
reported 3138.6 mg/kg and more than 2000 mg/kg, respectively. The
difference between the LD50 determined in this work and that reported
by those investigators might be attributed to their using a limited number
of animals (4 - 6 animals per group), while in our study, 30 animals for
each group, which may make the results more accurate. MRZ induced
shorter life span than either the control or the mice given PZQ. About
28% of infected mice given MRZ at dose level of 300 mg/kg twice a day
for 3 days survived after 11 days of treatment, while 24% of mice given
400 mg/kg twice a day for 3 days survived after 9 days compared to
infected untreated mice. PZQ treated animals did not show any kind of
death.

Total doses of MRZ equivalent to the LD90, but divided (300 and 400
mg/kg twice a day for three days), did not produce any significant worm
reduction. These results are in agreement with those of Mirazid negative
workers, who reported that no antischistosomal activity was detected by
using MRZ up to 10.000 mg/kg in mice and hamsters infected with
different strains of S. mansoni (Botros et al., 2004). The same conclusion
was later reported by Ramzy et al. (2010), Osman et al. (2010), Lotfi et
al. (2012) and El-Malky et al. (2013). On the other hand, these results
were in contrast with Al-Kazzaz et al. (2016) findings, who recently
reported that MRZ reduced total worm load in S. mansoni infected mice.
Moreover, current work did not observe worm deaths either after 3 or 14
days' post treatment with 300 and 400 mg/kg twice a day for three
consecutive days, in contrast, a standard treatment of PZQ at a single oral
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dose 600 mg/kg caused a highly significant worm reduction by 90% and
100%, after three or fourteen days of treatment, respectively. Negative
MRZ investigators have attributed this striking discrepancy of
antischistosomal activity of MRZ to different reasons. For instance,
Botors et al. (2004) attributed the conflict to adoption of somewnhat
atypical method of worm recovery, while Ramzy et al. (2010) claimed
that the difference could be related to the variability of MRZ natural
origin. In present work, we attributed the lacking of MRZ effectiveness
against Schistosoma mansoni infection in mice to a combination of
multifactorial reasons, which needs further investigation by an
independent international organization such as WHO.

MRZ administration showed a significant reduction in liver and intestinal
egg load only at dose level of 400 mg/kg twice a day for three
consecutive days, whereas, PZQ at a single oral dose 600 mg/kg induced
significant reduction in egg loads of investigated tissues. The egg output
of individual worm pairs is widely varied (Schirazian and Schiller, 1983;
Cheever et al., 1994a and EI-Ridi et al., 1997), also in some strains of
experimental animals the number of eggs in faeces and tissues decreases
with increasing infection intensity (Cheever et al., 1987, 1994b; Jones et
al., 1989). Despite this fact, it is not known whether these anti-fecundity
effects of MRZ were the result of generalized cytotoxic damage or more
specific inhibition of reproductive processes.

The oogram technique is extremely simple, very sensitive and capable of
demonstrating drugs activities at low level (Pellegrino et al., 1962). The
eggs in all developmental stages were observed in MRZ treated animals,
and their percentages were the same as those in untreated controls; these
findings were in agreement with negative MRZ researchers, who
reported an absence of oogram alterations in S. mansoni infected
animals. Furthermore, PZQ at 600 mg/kg showed a marked decrease in
immature stages and a marked increase in mature stage after three days
of treatment, in addition, a complete disappearance of immature stages
was observed two weeks post treatment with a single oral dose of PZQ.
On the other side, our data were in contrast with positive MRZ group,
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who reported 93% increase in mature eggs and almost total absence of
immature egg stages after MRZ treatment in S. mansoni infected mice.
Limited studies suggested that myrrh, Commiphora sp. has anti-
inflammatory activities (Kimura et al., 2001); but few studies determined
the effect of MRZ on liver granuloma size. EI-Malky et al. (2013)
reported no granuloma area reduction on Schistosoma japonicum
infected mice after MRZ treatments. However, our study, which used
different parasite species (Schistosoma mansoni), was able to detect a
reduction in liver granuloma volume after three or fourteen days of
treatment with 400 mg/kg of MRZ twice a day for three days. The same
findings were announced by El-kott et al. (2011), who concluded that
MRZ in combination with garlic reduced liver granuloma area by 67%.
To sum up, the present study was not able to detect any anti-schistosomal
activities of MRZ at the dose level used. It is difficult to explain the
significant difference between opposed MRZ researchers versus MRZ
supporters. Consequently, we suggest the use and import of MRZ as anti-
helminthic drug in Libya should be reconsidered.
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Abstract

The optical signal attenuates due to different types of losses such as
scattering, fiber bend, and absorbing.
In this paper, the losses in single mode fiber (SMF) which include the
bending loss, and scattering loss such as Rayleigh scattering, Stimulated
Brillouin Scattering (SBS), and Stimulated Raman Scattering (SRS) are
simulated using MATLAB software, and the simulated results are
discussed based on the variation of the operating wavelength, curvature
of the fiber, and the core radius of single mode fiber.
gadlall
Gl Gl pliad) a8y cudill a8 ) das Gasy dd gl 5 LAY 4 ol
A eadl GLIYI 8 palataY
25811 13 5 0 jiall (g pumall Caalll 5 5] BlSLaad DULe grali 3y aladind i 48 )5l 038 3
(Rayleigh scattering) (1) <ids ) sy )y cdall 2885 oo liady) 288 cpaaly
oedl) e alaie YU slSlaall il 4581 43 ) 5l) 028 (8 atuw g ¢SRS il g SBS <idd
il 5yl Call )T e sl a8 iy g pall Jshall 8



Technological Sciences Journal (TSJ) August 1, 2017

1. Introduction

Optical fibers are becoming dominant transmission media in long
distance transmission, optical fiber transmission is used from a short
distance below 1ft up to transoceanic distances in undersea cable.
Advantages of fiber optic as a medium of transmission are many from
unlimited bandwidth, immunity from both radio frequency interference
(RFI) and electromagnetic interference (EMI) to excellent attenuation
properties, when compared with other transmission media like coaxial
cable. Attenuation is the loss of optical power as light travels along the
fiber. Signal attenuation is defined as the ratio of optical input power
(Pin) to the optical output power (Pout). Optical input power. Optical
input power is the power injected into the fiber from an optical source.
Optical output power is the power received at the fiber end or optical
detector [1].
Attenuation is one of the most important parameters of optical fiber.
When optical fibers achieved attenuation less than 5 dB/km, than they
were applied for telecommunication application. Total attenuation of
optical signal a; (dB) [2]:
Pout

ar =10log (H) (dB) (1)

Attenuation of optical fibers on unit of length:

a= % (dB/km) (2)

where L is length of optical fiber.

An optical fiber communication system is similar in basic concept to any
type of communication system. Figure 1 shows an optical fiber
communication system. In this case, information source provides an
electrical signal to a transmitter comprising an electrical stage, which
drives an optical source to give modulation of the light wave carrier. The
optical source, which provides the electrical-optical conversion, may be
either a semiconductor laser or light emitting diode.
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The transmission medium consists of an optical fiber cable and the
receiver consists of an optical detector, which drives a further electrical
stage and hence provides demodulation of the optical carrier.

Information || Electrical || Optical

Source transmit source
Optical
fiber
Destination Electrical Optical i
receive | detector

Figure 1. Optical fiber communication system

The optical fiber can either be a single mode fiber or a multimode fiber.
Single mode fiber has a lower power loss characteristic than multimode
fiber, which means light can travel longer distances through it than it can
through multimode fiber; a multimode fiber is used for short distance
purposes; these fibers have high capacity and reliability [3]. The main
difference between a single mode fiber and a multimode fiber is that, the
multimode fiber has a larger core diameter and the value of its numerical
aperture is large.

Single Mode Fiber with a relatively narrow diameter, through which only
one mode will propagate typically 1310 or 1550nm. Single mode fiber
has a much smaller core than multimode. The efficiency of an optical
fiber is mainly reduced due to its losses. The various losses in optical
fiber are Absorption loss, scattering loss, Dispersion loss, and Bending
loss [4].

This paper aims to investigate the effects of the scattering losses and
bending losses on the performance of single mode optical fiber link based
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on variation of signal wavelength, curvature of the fiber and the fiber
core diameter.

2. Losses Mechanisms in Optical Fiber

Attenuation or loss in optical fibers basically refers to the loss of power.
During transit, light pulse loses some of their photons, thus reducing their
amplitude. Attenuation for a fiber is usually specified in decibels per
kilometer. The degree of attenuation depends on the wavelength of light
transmitted. Attenuation measures the reduction in signal strength by
comparing the output power with input power. Measurements are made
in decibels (dB).

Attenuation is caused by absorption, scattering, and bending losses. Each
mechanism of loss is influenced by fiber-material properties and fiber
structure. However, loss is also present at fiber connections. The various
attenuation mechanisms are [3]:

a) Material absorption b) Linear scattering

c¢) Non-linear scattering d) Fiber bends.

a) Rayleigh scattering loss is the most important scattering loss due to
small localized changes in the refractive index of the core and the
cladding material. These changes are due to two problems of
manufacturing process: the fluctuations in the mix of the ingredients are
impossible to completely eliminate and the slight change in the density as
the silica cools and solidifies.

The Rayleigh scattering loss (Lg) in dB/km can be approximated by the
expression:

Lp = 1.7 X (0.85/1)* (3)

Where, A is the wavelength in pm. The scattering loss is inversely
proportional to fourth

power of wavelength. Therefore, Rayleigh scattering severally restricts
the use of short

wavelength in fiber optic communication [3].
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b) Stimulated Brillouin Scattering(SBS) may be regarded as the
modulation of light through thermal molecular vibrations within the
fiber. The scattered light appears as upper and lower sidebands which are
separated from the incident light by the modulation frequency. The
incident photon in this scattering process produces phonon of acoustic
frequency as well as a scattered photon. This produces an optical
frequency shift which varies with the scattering angle because the
frequency of the sound wave varies with acoustic wavelength. The
frequency shift is a maximum in the backward direction reducing to zero
in the forward direction making Brillouin scattering a mainly

backward process. As indicated previously, Brillouin scattering is only
significant above threshold power density. Assuming the polarization
state of the transmitted light is not maintained, it may be shown that the
threshold power PB is given by:

Psps = 4.4 X 1073 d? A2 v agp (watts) (4)
or

Qup = Peps/ (44 %1073 d2 22 ) (dB /km) (5)

Where d and A are the fiber core diameter and the operating wavelength
respectively. Both measured in micrometers, a,p is the fiber attenuation
in decibels per kilometer and v is the source bandwidth (i.e. injection
laser) in gigahertz. The expression given in which allows the
determination of the threshold optical power which must be launched
into a mono-mode optical fiber before Brillouin scattering occurs [3].

c¢) Stimulated Raman scattering (SRS) is similar to stimulated Brillouin
scattering except that a high frequency optical phonon rather than an
acoustic phonon is generated in the Scattering process, Also. Raman
scattering occurs in the forward direction and may have an optical power
threshold of up to three orders of magnitude higher than the Brillouin
threshold in a particular fiber. It may be shown that the threshold optical
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power for stimulated Raman scattering SRS PR in a long single mode
fiber is given by [3]:

PSRS == 59 X 10_2 dZ A adB (WattS) (6)
or

ayp = Pops/ (5.9 X 1072 d2 1) (dB/km) (7

d) Bending Losses in Optical Fiber

Extrinsic fiber losses, these losses are specific to geometry and handling
of the fibers and are not functions of the fiber material itself.

Bending losses are the result of distortion of the fiber from the ideal
straight-line configuration. While the light is traveling inside the fiber,
part of the wave front on the outside of the bend must travel faster than
the part of the smaller inner radius of the bend. Since this is not possible,
a portion of the wave must be radiated away. Losses are greater for bends
with smaller radii, particularly for kinks or micro-bends in a fiber. An
important cause of attenuation is due to micro-bending of the fiber.
Micro-bending is due to irregularly distributed undulations in the fiber
with radii of curvature of a few millimeters and deviations from the mean
line of a few micrometers, as exemplified in Figure 2.

M Microbend

""\..1-.._}
p
*
._/:5\[,%
—

pub Bubble Absorption | Scattering  Imegut; lrregularities

Figure 2. Random microscopic bends of fiber axis
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Micro-bends arise from mechanical tensile forces by which the fiber is
pressed against a rough surface. Although the effect of variations in
diameter can be discussed at length by waveguide theory, here it will be
sufficient to say that those components of the light that are traveling in
the fiber near its acceptance limit cross outside this boundary and are lost
from the fiber. These losses may be avoided by careful cable
constructions, avoiding excessive mechanical forces, and controlling the
temperature variations of the cable. This is achieved by a loose encasing
of the fiber in a plastic sheath or by covering the fiber with soft flexible

material, as shown in Figure 3.

Strength member

Claddin

Inner jacket
Fiber core

Figure 3. Fiber is covered with flexible material

and two type Macroscopic bends (having radii that is large as compared
with the fiber diameter) curvature radiation losses, which are known as
macro bending losses. For slight bend the excess loss is extremely small
and is essentially unobservable. As the radius of curvature decrease, the
loss increases exponentially until at a certain critical radius the curvature
loss becomes observable. A sharp bend in a fiber can cause significant
losses as well as the possibility of mechanical failure. The ray shown in
Figure 4-a, is safely outside of the critical angle and is therefore
propagated correctly. Now, if the core bends, as Figure 4-b. The normal



Technological Sciences Journal (TSJ) August 1, 2017

will follow it and the ray will now find itself on the wrong side of the
critical angle and will escape. The tighter the bend cause the worse the
losses. Therefore; the critical radius determined by attached instruments
indicated a loss of over 6 dB. If bending radius is smaller than critical
radius causes damage in optical fiber [5].

The light approaches - Normal
outside of the critical angle

/

Critical angle (a)

Core

Normal

..... and escapes

The ray is now inside
the critical angle

(b)

Figure 4. Macroscopic bends

When a fiber is bent, the plane wave front associated with the guided
mode is pivoted at the center of curvature and its longitudinal velocity
along the fiber axis increases with the distance from the center of
curvature. As the fiber is bent further over a critical curve, its phase
velocity exceeds that of the plane wave in the cladding, and radiation
occurs. The bend loss, LB, for a radius R (radius of curvature) is given by
[6]: )

Lz = —10log(1 — 890 AI‘;Z) (8)
Where 1, is spot size.
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Spot size
Spot size is nothing but the radius of the beam itself. The irradiance of
the beam decreases gradually at the edges as shown in figure (5).

[radianse ——»
m
3
%

- diameter —— 3

distance

Figure5. Gaussian pulse

The distance across the center of the beam for which the irradiance
(intensity) equals 1/e? of the maximum irradiance (1/e? = 0.135) is
defined as the beam diameter. The spot size (w) of the beam is defined as
the radial distance (radius) from the center point of maximum irradiance
to the 1/e? point.

3. Simulation results and discussion

The main aim of this paper is analysis of the bending loss and scattering
loss, such as Rayleigh scattering, Stimulated Brillouin Scattering (SBS),
and Stimulated Raman Scattering (SRS) in the single mode optical fiber.
a) Stimulated Brillouin Scattering

Figure 6 shows the attenuation due to Stimulated Brillouin Scattering in
single mode optical fiber (SMF) versus the wavelength for different
values of core diameter of the optical fiber with laser source bandwidth
of 600 MHz, and threshold power of 80 mW. It can be seen that the
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signal attenuation decreases with increase the wavelength, and it
increases with decease the core diameter.
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Figure 6. Attenuation due to SBS scattering vs. wavelength with different
values of core diameter for SMF

The attenuation in single mode optical fiber (SMF) versus the
wavelength for different values of Laser source bandwidth is shown in
Figure 7, with single mode core diameter of 8 um, and threshold power
of 80 mW. It can be seen that the signal attenuation decreases with
increase the wavelength, and it increases with decease the laser source
bandwidth.
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Figure 7 Attenuation due to SBS scattering vs. wavelength with different values
of Laser bandwidth for SMF

The effect of variation of both core diameter and the wavelength on the
signal attenuation in single mode optical fiber with threshold power of
80mW and laser source bandwidth of 800 MHz is shown in Figure 8.
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Figure 8 Attenuation due to SBS scattering vs. wavelength and core diameter
with threshold power of 80mW, and laser source bandwidth of 800 MHz for
SMF

From Figure 8, it can be seen that the large value of signal attenuation is
obtained at smaller value of the wavelength and core diameter.

b) Stimulated Raman scattering (SRS)

Figure 9 shows the attenuation due to Stimulated Raman scattering in
single mode optical fiber (SMF) versus the wavelength for different
values of core diameter of the optical fiber with threshold power of 2336
mW. It can be noted that the signal attenuation decreases with increase
the wavelength, and it increases with decease the core diameter.
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Figure 10 shows the effect of variation of both core diameter and the
wavelength on the signal attenuation in single mode optical fiber with
threshold power of 2336 mW. From the Figure, it can be seen that the
worst value of signal attenuation is obtained at smaller value of the
wavelength and core diameter.
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Figure 9. Attenuation due to SRS scattering vs. wavelength with different
values of core diameter for SMF
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Figure 10. Attenuation due to SRS scattering vs. wavelength and core diameter
with threshold power of 2336 mW for SMF

c) Rayleigh scattering loss in SMF

The attenuation due to Rayleigh scattering loss versus the operating
wavelength is shown in Figure 11. From the figure, it can observed that
the loss of Rayleigh scattering decreases with increase the wavelength;
and it can noted that the lower Rayleigh scattering loss occurs when the
wavelength greater than 2.5 um.
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Figure 11. Attenuation due to Rayleigh scattering vs. wavelength for SMF

d) Bending loss in SMF

With the different values of operating wavelength, the bending loss
versus radius of curvature for single mode fiber with cutoff wavelength of
280 nm for different values of operating wavelength is shown in Figure 12.
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Figurel12. Bend loss vs. radius of curvature for SMF



Technological Sciences Journal (TSJ) August 1, 2017

From Figure 12 it can be seen that the bend loss decreases with increase
the radius of curvature, and increases with increase the operating
wavelength.

Figure 13 shows the bend loss versus the core radius for SMF.
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Figure 13. Bend loss vs. core radius for SMF

The results in Figure 13 are obtained with cutoff wavelength of 280 nm
for different values of operating wavelength. From the figure, it can
observed that the bend loss increases with increase the core radius of the
fiber.

Figure 14 shows the effect of variation of both core diameter and the
wavelength on the bend loss in single mode optical fiber with cutoff
wavelength of 280 nm, and the radius of curvature of 4 um. From the
Figure, it can be noted that the large value of bend loss is obtained at
large value of the wavelength and core radius.



Technological Sciences Journal (TSJ) August 1, 2017

NN
NN W
o o1 O

N
[y
(5

N
=
o

Bend loss (dB
N
&

200+

Core radius (um) Wavelength (um)

Figure 14 Attenuation due to bending vs. wavelength and core diameter with
cutoff wavelength of 280 nm, and the radius of curvature of 4 um for SMF

4. Conclusion

In this paper, the bending loss and scattering loss, such as Rayleigh
scattering, Stimulated Brillouin Scattering (SBS), and Stimulated Raman
Scattering (SRS) in the single mode optical fiber were simulated using
MATLAB software to investigate the effects of these losses on the
performance of the SMF based on the variation of operating wavelength,
and the core radius.

Based on the simulated results, it can be concluded that:
The scattering loss, with threshold power of 80 mW, was decreased with
increase the operating wavelength, and increase the core diameter of the
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SMF. In addition, the loss of SBS has the large effect compared with
SRS loss and Rayleigh loss, and the large value of signal attenuation is
obtained at smaller value of the wavelength and core diameter

With cutoff wavelength of 280 nm, the bending loss was decreased with
increase the radius of curvature, and it was increased with increase the
core radius, and the large value of bend loss is obtained at large value of
the wavelength and core radius.
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Abstract

This paper explores the effective use of simulation in order to carry out
preventive and corrective maintenance efficiently, by providing a
simulation model that manages the parts needed to carry out
maintenance. A warehousing system is applied to guarantee the
availability of stock levels according to maintenance carried out, that
makes sure the number of parts does not fall below a certain level
provided by an automated service that aids management to recognise,
forecast and order materials according to requisites.
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1- Introduction

This paper explores how effective a just-in-time system developed by
Witness simulation can be used in the Libyan cement factory to ensure
maintenance can be carried out effectively. As many times the
manufacturing plant is in standstill due to the non-availability of parts
needed to carry out preventive and corrective maintenance, resulting in
derelict labour, increase in lead times and huge costs are incurred
unnecessarily.

The paper concentrates on the initial stages of cement production as
shown in figure 1 that consist of 5 machines which regularly need both
preventative and corrective maintenance to be carried out. The role of the
just-in-time system will be to stock maintenance parts according to
capacity and notify management when more parts are needed, so
management may order accordingly, enabling preventive and corrective
maintenance to be carried out effectively.

2- Current Status

The current status of maintenance management of the manufacturing
plant is non-existent, as maintenance is only carried out on a needs basis
i.e. if a problems occur with machinery, it is reported to the management.
Technicians are called by the management to inspect the machinery after
which they advise preventive or corrective maintenance.[1] Only after
this process which can take many hours or days in some cases as
technicians are not available, the availability of parts is checked in order
to carry out maintenance needs. If parts are not available, parts are
ordered and all have to wait until the arrival of parts. No record is kept
for the availability of parts nor are extra parts ordered on a regular basis
to cater for future requirements.
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3-Applying the JIT

One of the main assumptions which had to be made in this model is that
of autonomous maintenance carried out by everyday employees which a
JIT system thrives on. For example, the general labourers should be able
to carry out general maintenance as they use the machinery continuously
on a daily basis and understand it greatly. General maintenance for
examples is mostly preventive maintenance like, lubricating and
cleaning, this may even include changing simple parts.[2] All this
requires some sort of training obviously, however for the purpose of this
simulation model, the assumption is made that, general labourers are able
to carry prevent maintenance and corrective maintenance is carried out
by the technician that are readily available. In the same sense, the
following assumptions have been made to enable accurate representation
in the simulation model.[3]

4- Assumptions

1. Each machine has three areas that preventive maintenance is
required i.e. A, Band C.

2. Each machine has one key area that corrective maintenance is
carried out at.

3. Preventive maintenance requires a single part from the warehouse
depending on the area.

4. The Warehouse will be fully stocked with 25 parts for each area
to start with.

5. Actual breakdowns will take place approximately once every two
weeks.

6. Each breakdown requires one spare partonly according to the

area.

Model is based on having a fully automated computerised system.

8. Model is further based on J.I.T, Supply Chain management and
MRP11.

~
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Figure 1 highlights the 5 machines and 15 activities, to represent
maintenance that needs to be carried out, each of the activities will now
have preventive and corrective maintenance applied to them where
necessary as shown in table 1.
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Figure 1: Applied JIT Maintenance for initial stages of cement manufacture.

SERVED

Each machine is represented by a cluster of 3 activities shown in figure 1
that require preventive maintenance and one of the three activities within
the machine requires corrective maintenance as shown in table 1.

Table 1 shows the activities that represent machines, the types of
maintenance that they require individually with a unique reference that
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enables the management to locate machines, activities and parts

efficiently.

Table 1: Model details after running for a single day

5 machines as follows:

1. Separatorl Ref: S1 Maintenance
a. Separator_1A  (S1A) Preventive
b. Separator 1B  (S1B) Preventive
c. Separator_1C  (S1C) Preventive and Corrective
2. Crusher Ref: C1 Maintenance
a. Crusher_1A (C1A) Preventive
b. Crusher_1B (C1B) Preventive
c. Crusher_1C (C10) Preventive and Corrective
3. Seprator2 Ref: S2 Maintenance
a. Separator 2A  (S2A) Preventive and Corrective
b. Separator 2B (S2B) Preventive
c. Separator 2C  (S1C) Preventive
4. Preblendingl Ref: P1 Maintenance
a. Preblending_1A (P1A) Preventive and Corrective
b. Preblending_1B (P1B) Preventive
c. Preblending_1C (P1C) Preventive
5. Preblending2 Ref: P2 Maintenance
a. Preblending_2A (P2A) Preventive and Corrective
b. Preblending_2B (P2B) Preventive
c. Preblending_2C (P2C) Preventive

Figure 2 shows how the model looks after running for a single day, the
circled number in the middle shows the number of loads processed which
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is above 600 tonnes as in the actual plant to ensure validity of the right
amount of loads being processed.
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Figure 2: End of one day

STAGE 1

SERVED

After the activities were verified to be in working order and both
maintenance applied individually to the required activities, the automated
response system was added to identify where, when and what is required
with regards to the maintenance being undertook. This meant that all 15
activities now had automated response system in place to aid
maintenance management; this was carried out in the same manner as the
maintenance model. Further, for the ease of the user and the
management, the references for the different activities/machines shown
in table 1 were used to send out accurate messages with the help of
colour coordination according to individuality, shown figure 3 automated
responses. The red arrow shows where the reference has been used and
every activity has a different colour assigned to it.
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InteractBox n

Figure 3: Automated Responses

Figure 4 shows how the completed model with both maintenance and
stock control applied side by side looks, so one can see exactly what is
going on as the model is running. Now the model is ready to be tested
and verified according to the original scenarios of 1 day, after which
valuable data extraction will be made and further changes will be applied
where needed accordingly.
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Figure 4: Completed Model Screen Shot

Scenario 1 =1 day
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Figure 5 shows the counter system that has been implemented to the
entire system to help stock control, maintenance and automated response.
After running the model for 1440 minutes the following data can be seen,
this shows how many parts from the stock has been used, where it has
been used and the number of times. A further counter has been added to
give a total number of parts used or maintenance carried out.[4] The
counters indicate and show that stock is being issued according to
requirement and hence equations are in working order, the total
maintenance counter shows how much maintenance have been
undertaken and therefore the number of parts used for any given time.
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Figure 5: scenario 1 maintenance and stock counter

Corrective maintenance still remains to be 0, as the model is only being
run for a single day currently; further scenarios are needed to test
working order of corrective maintenance.
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Figure 6 below demonstrates the automated response system that enables
affective communication throughout resulting in efficient stock control
management which in turn will help acquire better supply chain
management for the requirements of maintenance. This also shows the
automated response in working order with colour coordination in place
with effective reference system being utilised according to different
activities. However, due to the model only being run for a single day,
breakdowns do not appear on the automated response system hence
further testing should be done to see working order.
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Preventive Maintenence Completed. 508,61 4526665
Prewventive Maintenence Completed. 601. 70422852

Figure 6: scenario 1 automated response

Scenario 1 - Findings
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By running the model for a single day and evaluating the statistics, it was
very clear that materials are flowing swiftly through the entire stage 1
phase, the counters are in working order with regards to using the stock
for maintenance needs as the preventive maintenance were carried out
and the total numbers of loads were taken into account.

However it is also clear that, the 1 day running of the model is not
sufficient as it does not take into account corrective maintenance and
further stock replenishment, hence further scenarios have to be developed
to test all the different counters that are interconnected via the use of
formulae to maintenance, stock replenishment and automated response.
This is evidential in figure 5 where the counters for corrective
maintenance remain 0, preventive counters only consider a few hence not
low enough for stock replenishment to take place and figure 6 where no
automated response has been made with regards to corrective
maintenance or stock replenishment.

Scenario 2 = 2 weeks

Figure 9 below shows the counters statistics after running the model for 2
weeks by which a total of 472 maintenances have been carried out. It
shows the amount of preventive maintenance carried out has exceeded
the initial stock level of 25 parts and even though has carried on and
further parts have been added to the stock. This shows that stock
replenishment is in working order for all the preventive maintenance.
Corrective maintenance has now also occurred and has been taken into
account. However, stock replenishment of corrective maintenance is yet
to be tested and further scenarios need to be developed.
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Figure 7: scenario 2 maintenance and stock counter

Figure 8shows the automated response systems use of different colours
and the two arrows identify messages to the management for stock
replenishment as stock fall to a certain low and have to be notified as
soon as possible.
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Figure 8 - scenario 2 automated response
Scenario 2 - Findings
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By running the model for 14 days and evaluating the statistics, it was
very clear that materials are still flowing swiftly through the entire stage
1 phase and all the counters are in working order with regards to both
maintenances, the number of parts used and stock replenishment. The
automated response system also seemed to be doing an accurate job of
notifying the management with the requisites of stock enabling effective
stock control.

Scenario 3 = 1 month/ 30 days

Figure 9 represents the stock control system, total maintenance now
when compared to scenario 2 has decreased due to the implemented
actual maintenance times, after running the model for 30 days, the total
maintenance carried out is 505. Whereas, scenario 2 shows 472
maintenance carried out after only 14 days.

Further, both preventive and corrective maintenance seem to be in
working order as the stock in the warehouse is considered when
compared to the maintenance carried out.[5] However, stock
replenishment yet has to occur for corrective maintenance as this takes
place far less than preventive. New scenario development can be made
simply to test the corrective maintenance stock replenishment alone as
the software enables effective time compression systems.
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Scenario 3 - Findings

Now that the model has been run for 30 days, there seems to be an
adequate number of staff for the maintenance and processing to be
undertaken, process times remain that same with no changes, the number
of loads processed remains above 600 tonnes per day as actual
representation. Materials and staff are readily available regardless of the
number of loads being processed or maintenance being carried out. The
automated response system enables effective communication and prior
notices of duties that need to be carried out and the variables displayed
by counters take into account effective maintenance and stock control.

Capacity after 30 days of running has been reached in the supply of raw
materials to the separator at the initial stages, the supply of raw materials
or the extraction in the quarry can be slowed down or the decrease in
staff and trucks may enable costs cutting strategy yet effective flow of
materials as the facility operates continuously throughout the day and
night.

Everyday operators need to be trained further in order to attain total
efficiency as well as cut costs for the organisation.
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5- Results

Table 2 shows the collective results of the 3 developed scenarios, it
shows the number of maintenance carried out and the number of parts
used according to scenarios. Scenario 1 shows the number of
maintenance carried out is in working order but significantly low is it
represents a single day of manufacturing processes with no corrective
maintenance taking place. Scenario 2 shows the number of maintenance
carried out is far greater than the parts in stock as well as it seems to have
exceeded the initial start-up stock level of 25 parts. This show working
order for majority of the parts as maintenance is considered and further
replenishment of parts is taking place accordingly.[6] Corrective
maintenance has also occurred in all 5 machines showing working order.
Scenario 3 is that of actual data from a mixture of objective and
subjective data as well as expert opinions. It shows very similar results to
scenario 2, however, the purpose is not purely to list the parts used and
carried out but rather, it aids the management to see amounts used
according to location enabling the management to gather a forecasting
strategy.

This will enable greater knowledge of parts usage so management are
able to know and order parts in advance like a JIT process. For example,
for corrective maintenance in scenario 3, the parts have only been used a
maximum of two times, there is no real need to have 25 parts in stock,
the simulation model shows only two parts a used after 30 days of
manufacturing. Hence, management can now order parts from the
suppliers according to space and capacity on their own terms i.e. organise
supplier to deliver three parts a month, which enables the keeping of
extra parts for any extra breakdowns that may occur for unknown
reasons. The same system can be used to make sure efficient parts for
preventive maintenance are ordered according to manufacturing requisite
and capacity.[7,8]
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Table2— Results of Scenario 1, 2, and 3 for preventive and corrective
maintenance.

Scenario 1 Scenario 2 Scenario 3

Preventiv . . _ Parts

o Carried Parts In Carried Parts In Carried In

Out stock Out stock Out stock

Part SIA 3 22 38 7 39 6
Part S1B 3 22 28 17 32 13
Part S1C 2 23 27 18 31 14
Part C1A 1 24 38 7 42 23
PartCiB | 3 22 33 12 34 11
PartC1C | 2 23 31 14 32 13
Part S2A 4 21 36 9 39 6
Part S2B 2 23 17 8 19 6
Part S2C 2 23 26 19 29 16
Part P1A 2 23 32 13 33 12
Part P1B 5 20 34 11 37 8
Part P1C 4 21 35 10 35 10
Part P2A 1 24 31 14 22 13
Part P2B 4 21 34 11 35 10
Part P2C 3 22 27 18 29 16
Corrective
Part S1 0 25 1 24 2 23
Part C1 0 25 1 24 2 23
Part S2 0 25 1 24 1 24
Part P1 0 25 1 24 1 24
Part P2 0 25 1 24 1 24
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6- Contribution to knowledge

Simulation has much to offer all types of industry throughout the globe, it
has been used abundantly by world-leading organisations such as Toyota,
BAE, Nationwide etc, to resolve complex problems and increase
efficiency in manufacturing and service processes.

The effective management of maintenance is integral to the success of all
organizations to aid equipment's life, product quality, costs related to
maintenance and the underlying production cost itself. Hence, a
consistent effective maintenance system is of utmost importance in all
industries to achieve the desired profitability and have that competitive
edge over competitors.

Maintenance as whole consists of an array of different strategies and
tools combined together according to industry and organisation, no single
strategy or tool is sufficient alone to achieve maintenance goals.

In the essence of this case, it has proven to a very suitable JIT
maintenance management tool, although quite simple in nature, by using
simulation on a scientific quantitative account, drastic changes were
made to maintenance processes and positive results were achieved. The
tool developed can be used as guidance for the management of the plant
to achieve a consistent effective maintenance program.

The simulation model developed for the manufacturing plant is the first
of its kind, as it does replicate existing processes but rather caters to the
needs of plants according to problems by providing a dynamic platform
where solutions can be trialed and tested to ensure validity without
applying any real life changes.
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7- Conclusion

After testing the model in all three scenarios, it proves to be very
effective taking all the above into account aided by mathematical
equations, however as mentioned previously, requires further research
into the machines and facility, further maintenance has to be applied to
the entire system in stage 1, for example, conveyors which are machines
and also require some preventive and at time corrective maintenance.

New assumptions will have to be made with regards to how qualified
staff/femployees are to carry out certain tasks, the idea is to use the
current staff for all purposes i.e. operating machines, preventive
maintenance and corrective maintenance. Not all the staff but rather, a
special few in every stage that are well trained and goods knowledge of
machine that will come from extensive training and time.

Currently, in the developed model, with the use of equations, stock levels
are allowed to fall down to the last remaining 5 parts for the preventative
and 5 parts for the corrective, each maintenance only takes into account 1
single part from the warehouse, more research is required to gain a better
understanding of the technicalities of a preventive and corrective
maintenance, the different parts required etc. After this only, effective
forecasting can be made and actual data extracted for parts to be
implemented for accuracy.

The model constructed using Witness Simulation, caters to all the needs
of the manufacturing philosophies such as JIT, SCM and the needs of the
existing facility. It tells you how much of different stock is used, how
much is remaining and when the stock is low, it categorises the location
where work is being taken out, complex equations aid the efficiency and
provide excellent communication and teamwork throughout all levels of
the facility. Time compressions scenario enables accurate forecasting
and planning which in turn enables effective decision making and
leadership to fulfil strategic objectives.
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Abstract

An enhanced approach for data hiding using least significant bit (LSB)
method in compressed video domain is proposed in this paper. The
method improves the embedded payload and security level of the existing
LSB insertion. It embeds secret data in AC-coefficients of macro-block
luminance components of I-frames for MPEG-2 video during CIF video
sequence compression. The embedded capacity is improved by
modifying the utilized capacity threshold setting, which then reflects the
distribution probabilities of the data bits in LSB positions. In addition, an
adaptive method that can achieve a more secure scheme for embedding
data based on random selective mechanism for the host macro-block
coefficients before the hiding process is devised. Simulation results
reveal that the proposed scheme achieves significantly higher embedding
capacity, good perceived quality, and considerably better security in
comparison with the original LSB approach.

Keywords: Video steganography, data hiding, video watermarking,
MPEG-2, LSB
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1. Introduction

With the rapid development of the Internet and information systems
applications, numerous researchers, companies, and organizations
continue to find novel security measures that provide effective protection
for secret information during transmission. Steganography techniques
were developed to protect any kind of data, including text, image, sound,
and video, by hiding them in cover media or carriers. Data hiding
techniques for images and videos are generally classified into three
categories according to domain: spatial, transform, and compressed.
Many data hiding methods have been proposed and successfully tested in
the first category, in which embedding secret data is performed by
modifying pixel values. A number of these schemes were proposed
(Chiang-Lung & Tai-Hung, 2012; Mingfang, 2011; Ke et al., 2012) . In
the second domain, images are first transformed into another domain; the
data are then embedded in the obtained transform coefficients



Technological Sciences Journal (TSJ) August 1, 2017

(sometimes called embedding-based transformers). In addition, a number
of methods have been developed to deal with coefficients issued from
different transformers. Researchers in (Bian et al., 2004; Bian et al.,
2005; Adrian & loannis, 1996) proposed methods of hiding data within
discrete cosine transform coefficients. In the third category, only some
coefficients with intermediate frequencies can be selected to carry a
small part of the data. Although this method can prevent the embedded
data from being detected, the embedding data capacity, visual quality,
and detectability should be considered. Some of these steganography-
based compression domains were presented by (Mahalingam et al., 1999;
Yaxiao et al., 2002; Yaw-Hwang & Jiann-Der, 2011; Wen-Chung &
Shao-Hung, 2012; Idbeaa et al., 2014). Therefore, these most important
properties should always be considered in designing any steganography
technique. A novel method that embeds data in video-based compressed
domain using a secure LSB method, with enhanced embedded payload, is
proposed in this paper.

2. Review of LSB methods

Many developed steganographic techniques use digital image/Video-
Frame as carrier. One of the most popular and easy to implement digital
steganography technique is least significant bit (LSB) embedding. In this
method, the LSB position of each pixel in the cover image is substituted
by one bit of secret data. Authors in (Chi-Kwong & Lee-Ming, 2004)
proposed a concept of improving the quality of the carried image
obtained from LSB substitution method by applying optimal pixel
adjustment. However, the simplicity of the LSB technique makes
embedded bits easy to detect by applying the retrieval method of the
scheme. To address this issue, method suggested in (Lip-Yee et al., 2013;
Gabriel-Macharia, 2014) provided an enhanced LSB method based on
selecting specific bits from the host image and swapping them with secret
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data bits. Further study has been introduced in (Masud et al., 2011),
where the security level of the LSB method is increased by embedding
secret data into different LSB positions based on a secret key. Therefore,
a key is utilized to decide the best fitting of hidden data bits. A secure
image steganography technique was designed in (Mohammad et al.,
2012) using LSB and message-digest algorithm (MD5). The secret bits
are embedded randomly into LSB of the selected image pixels. The
positions of those pixels are then determined by a key. However, the
maximum embedded payload of this technique is limited to 7000 bits.
The same embedding concept was investigated in (Jakir, 2014). To
enhance the security of the LSB-hidden data, another method was
proposed in (Laskar & Hemachandran, 2013) based on LSB insertion
method in RGB images using a pseudo-random number generator
(PRNG). The secret information is embedded in the LSB of a red plane
in a randomly chosen pixel selected from PRNG. The method was tested
in over three different image sizes and contents, and could embed 1300 to
2000 bytes and achieve low perceived quality degradations. Similarly,
authors in (Kumar & Rohini, 2013) proposed a technique that provides
more security than LSB for embedded data. Secret data are encrypted
using RSA algorithm, and the utilization of the Hash function gives the
embedding performance validity. During the embedding process, the
Hash function determines the positions of the LSBs for every RGB
colour space independently of the host image and replaces them with data
stream bits. Authors recommended developing the proposed scheme for
embedding data over 3D images, audio and video files.

2.1 Principle of the secured LSB insertion method

The LSB insertion of the proposed method by (Mohammad et al., 2012)
replaces the LSBs of randomly selected host pixels in the cover image
with secret data bits. The host pixels are selected using different
parameters such as size of the cove and the stego-key. The maximum
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length of the text message is 1000 characters, or M; = 1000. If M, <
1000, then extra bits are added at the end of the massage so that 1000
characters remain always encoded. Each character of the message is first
converted to 7-bit American Standard Code for Information Interchange
(ASCII) values. Therefore, a total of 7000 positions, or E, = M; X 7, are
needed to hide 1000 characters in a bitmap image, H;p,, with size of
(M x N) pixels. Next, a matrix of zeroes, M, with the size of (M — 2) X
(N — 3)) is generated from the total size of the original cover image in
order to house the hiding points. All secret message bits are randomly
dispersed within the cover using Pseudorandom Permutations function
because the cover pixels can be accessed during the embedding process.
This function utilises the secret key, message length, and size of M. As a
result, a 2-dimensional pseudo-random pattern of integers in {0,1} with
the same size as M, size is generated where the index value of one
represents the target position, Tp for the host pixel in the cover image.
Therefore the process of embedding each bit, b(m, n) from the converted
ASCII value into H;,, cover is achieved based on the two following
conditions:

(@ b(m,n) ="1"and Hn4(Tp(g)) is even
(b) b(m,n) ="0"and H;n,,4(Tp(g)) is odd

2.2 Analyzing the problems associated with the secured LSB
insertion method

LSB heavily depends on message length, limiting the total number of
selected points for data embedding and representation, and the value of a
bit in the embedding phase. Therefore, it is completely dependent on the
structure of data to be embedded, and comes with two drawbacks. First,
the number of points that could be selected as carrier in the host image is
limited to the length of message (1000 characters). Second, 7-bit ASCII

codes are used for each character; only characters such as "a" to "z" and
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numbers "0" to 9" can be represented because it uses the range 0 to 127
in decimal form or 00 to 7F in hexadecimal. Moreover, there is a
mismatch between the retrieved and embedded data, because adding
extra bits when the length of the message is less than the threshold, or
M, < 1000, may cause two things: first, bits may interfere with each
other and therefore they cannot be extracted correctly; second, undesired
extra characters are introduced at the receiver part which increases the
BER for the extracted data.

2.3 Aims

Based on the statements above, and to overcome the limitations of the
conventional LSB method, the embedding payload capacity is extended
to 4KB (4000 characters), or M; = 4000 , by increasing data length
threshold to be applicable to the size of the host signal. Furthermore, data
to be embedded is represented in binary codes where a single byte (8
bits) is used to represent a single character instead of using ASCII codes.
The capability to embed any of the available characters with BER
elimination for retrieved data is enhanced. As result, a total of 32000
positions, or Ep, = M; x 8, are needed to hide 4000 characters. In
addition, only the original data with no extra bits is embedded, and the
length of the data is embedded in the tail of the host signal as side
information. Thus, before the extraction of the embedded data, the side
information is extracted first and used as a parameter to retrieve the
actual embedded data bits.

3. The proposed enhancement of the secured LSB steganographic
algorithm capacity

The proposed enhanced LSB (ELSB) embedding method utilized in

MPEG-2 compression domain will be described, starting with the system

architecture then the proposed technique
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3.1 Method overview

Based most video data hiding methods utilize uncompressed video data.
This study devised a complete MPEG-2 video data hiding method. Data
are embedded in the Y component during compression of an
uncompressed CIF file. Conventional videos consist of a number of
GOPs; in this paper, the GOP structure consists of six pictures in display
order "IBBPBB," where | is the intra-frame, B is the bidirectional-frame,
and P is the predictive-frame. The frames of each GOP are independently
encoded and decoded. Each frame is divided into N numbers of slices
consisting of N macro-blocks, and each macro-block has four 8x8
luminance blocks (Y) and two chrominance blocks (U and V).

Portionit to Va Coefficients || Secret
Macroblocks '\in selection data

Pre-processing

ELSB |

v
Compressed Stego bitstream

+ y

NL/
iy

—| MC |4—| Frame store

ME

Originalvideo

Motionvectors

Figure 1 Top level view of the enhanced embedding LSB scheme in compressed
domain.

The 2-D DCT is applied to each non-overlapped 8x8 block in 64 DCT
coefficients. These coefficients are then quantized using uniform scalar
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quantizer, specified by a fixed quantization table, zigzag scanned, and
VLC coded. Since the Y-components (brightness) blocks are on an
unaffected channel, they are used as host blocks to minimize the color
distortion in the embedded video. Secret data are encrypted using DES
algorithm and denoted as; they are directly embedded to the quantized
AC-DCT coefficients of an MPEG-2 compressed video. Figure 1 shows
the embedding data scheme. The embedding process only considers the
quantized AC-DCT coefficients of luminance components of intra
frames. A selective mechanism is proposed for this purpose and
presented in details in next section.

3.2 Host coefficients selection mechanism

For every desired I-frame, F,, Let B, refers to each quantized 8x8 block
and B, is the output of the zigzag scan operation, B, = {C1,...,C64},
where C1 is the DC coefficient and €2, ..., C64 are the AC coefficients.
Therefore, a subset of coefficients is extracted from B, contains 63 AC
coefficients is denote as B, , B = {Cqc,, ---» Cac,,} € B, ,where m < 64 and
are considered suitable coefficients for data hiding. Since the frame size
is 352 x 288 pixels, this resulting in a total of 1584 of 8 x 8 DCT blocks,
Tgs = 1584. As result, a total number of T, of ACs subsets are obtained.
These subsets are then arranged in 2-D array denoted as Mg in which
each row of this matrix contains the ACs coefficients of each subset B; .
Mg represents the host signal for carrying the secret information bits.
Once all data bits are successfully embedded, each B; in the modified
array, Mg will be organized with corresponding DC coefficient to get
the entire 64 coefficients and are then subject to VLC coder

3.3 Embedding phase
The block diagram of complete embedding scheme is shown in Figure 2.
Data to be embedded are first encrypted using Data Encryption Standard
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(DES) algorithm denotes as £ and then converted to binary code before
being embedded. The desired host coefficients are selected by applying
the host coefficient selection mechanism and create a new matrix of
zeroes, M, which takes the full size of the selected quantised AC
coefficients, Mgz Then, a 2-dimensional pseudo-random pattern
consisting of integers {0,1} is performed by applying a pseudo-random
permutation function which utilizes each of the secret key, size of M, and
the length of data. As result, a new matrix namely target positions, T, is
created containing all the index locations of the value of “1” in the
generated pattern. At this point, each bit b(m,n) in the converted binary
code is placed into Mgz with the use of T, based to the following
equations:

b(m'n) — ulu
Mp(Tr(9)) = (MSB(TP(Q))) +1, if (1)
| M55 (Tp(g))| mod 2 =0
b(m, n) — uou
MS,’B(TP(Q)) = (MSB(TP(Q))) -1, if (2)
| M5(Tp(g))| mod 2 # 0

Where, MJz(Tp(g)) represents the modified coefficient value at the
spatial position (Tp(g)) of Mgp. Finally, after all data bits are
successfully embedded, each subset By in the modified My is organized
back with its corresponding DC coefficient to get the entire 64
coefficients, and is then subject to VLC coder. Data to be embedded are
first encrypted using Data Encryption Standard (DES) algorithm.
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Figure 2 Block diagram of complete embedding scheme for data bits using the
proposed ELSB steganographic algorithm.

3.4 Extraction phase

In this stage, side information (length of the embedded data) is first
retrieved from tail of compressed video stream. The block diagram for
retrieving embedded data is shown in Figure 3. Similar to that in
embedding phase, the carrier coefficients are selected using mechanism,
a 2-dimensional pseudo-random pattern is performed and the matrix of
target positions, T, is created. To gather all the extracted data bits, a new
2-dimensional zeroes matric denoted by T,,, with the size of M, x 8 to
save the extracted data. During the extracting process, each AC
coefficient in Mgy assigned by T, represents a target pixel and the
embedded bit is retrieved based on the following equation:

Text(m: Tl) =1, lf |MS,B(TP(g))| mod2 =1 (3)
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Figure 3 Block diagram of complete extracting scheme for data bits using the
proposed ELSB steganographic algorithm.

After all the embedded bits are extracted, every 8 bits are converted to a
single character to get the final form of the Ciphertext. Finally, the
obtained Ciphertext is then decrypted by running DES using the same

key at encryption phase.
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4. System implementation and performance evaluation

4.1 Test setup

The system is implemented and simulated using MATLAB version
7.17.0.739. Football CIF test video sequence with 150 frames, PAL (352
x 288) is used in this work. Up to 4 KB of data is hidden within each I-
frame of each of the 25 selected GOPs of compressed video sequence, for
a total of 100 KB.

4.2 Performance evaluation

The performance evaluation of the proposed method is done by
examining the technique in terms of capacity and effects on the file size,
security, and invisibility. The performance of the method is measured by
comparing the original LSB in (Mohammad et al., 2012) with the
proposed enhanced version of LSB. Capacity refers to the amount of data
that can be hidden in the cover image/frame, security pertains to the
difficulty of tracing the embedded data bits in, and transparency refers to
the invisibility of the hidden data without degrading the visual perception
quality. Many quality metrics are used to measure and evaluate various
compression and hiding techniques for images and videos. Table 1 listed
the six measurements used to evaluate the performance of the proposed
method.
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Table 1 List of measurements used to evaluate the performance of the
embedding method.

Metric Name Acronym Description
C ressi V
ompresswom R % 100
Ratio
M N
— 1 FI 2
Mean Square = M_ FEnn m,n)
MSE p e
Error m=1n=1
max(F?)
Pcak S'\gng\ to PSNR = 10logyo TMSE B
Noise Ratio
M N M N
Normalized NAE = Z Zl(Fm,n) X (Fr;ln)l/z Zl(Fm,n)l
Absolute Error m=1n=1 m=1n=1
N
1 !
Average AD M_ Z mn — Fnn)

M
Structural Z

SC m=1n

M
Difference m=1
N

Content

Where Vs is the source video, V is the processed video, F,, is the
original frame, and E;,,, is the modified frame. In addition, m and n are
the coefficient coordinates in M x N frame.

5. Results and discussion

This section presents the results obtained from the proposed
steganographic system.

5.1 Compression performance

The capacity gained by our proposed enhanced method is shown in Table
2. It is well-known that an increase in embedding capacity may cause
proportionate increase in file size. Table 3 shows that the original
Football video frames are highly compressed, which provides a large size
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difference between the original and compressed videos. Usually, the size
of the host file is directly proportional to the amount of embedded secret
bits.

Table 2 Performance evaluation in terms of the embedding of our proposed
ELSB compared to the existing original LSB method.

Category LSB by (Mohammad et al., 2012) Our proposed ELSB
Embedding Capacity 1000 Bytes 4000 Bytes
Capacity gain 3000 Bytes

Average execution

time/frame in sec. 0.42 16

Table 3 The effect of the existing original LSB method and proposed ELSB on
compression efficiency performance at the embedded payload rate of 1kbpf.

Properties Original File MPEG-2 MPEG-2 with LSB MPEG-2 with
(Mohammad et al.,  proposed ELSB

File size 2012)
File size 21.7MB  4.556 MB 4.588MB 4.588MB
Frame rate - 29.97 fps 29.97 fps 29.97 fps
Data rate - 7636 kbps 7690 kbps 7689 kbps
CR - 20.99 21.14 21.14

Although using the proposed method to embed bits is different than in
the original LSB, the present scheme gives the same file size and
compression ratio; in the case of 1KB data embedded in the test
sequence, lower data rate is obtained from the proposed method than in
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the original LSB. Therefore, Figure 4 shows the effect of increasing the
embedded data capacity from 1KB to 4KB.

File size vs. different payloads
4.68F : .

—< - Proposed ELSB
4.66
— CR=4.67/
=
=. 4.64
N ~ CR=4.69
g 4.62 -
[T cr=471
4.6 —
458k CR=4.74 I I
1 2 3 4

Embedding capacity [KB]

Figure 4 Comparison of embedding capacity against video size of proposed
ELSB method for test sequence Football

5.2 Invisibility performance

The Visual quality is very important in evaluating the performance of any
steganographic system. To demonstrate the visual quality of MPEG-2
compression, Figure 5 shows a sample of I-frame (Frame #1) of the host
and reconstructed video from MPEG-2 compressed video using the
method in (Mohammad et al., 2012) and the proposed method with
embedding capacity of 1 KB. Note that there is no significant visual
distortion in any of the applied methods. Figure 6 shows the results
obtained from embedding data bits in the first MPEG-2 frame at different
embedding rates using the improved version of LSB. There is no
noticeable distortion or visual artifacts in the stego frame, even though
different payloads are embedded. Observers are unable distinguish
between the original and stego frames which appear to be identical.
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Figure 5 Example for compressed-
domain video steganography at 1KB
payload. Top left: uncoded frame
(Football clip, CIF resolution); top
right: Reconstructed MPEG-2 coded
frame (1st I-frame, NTSC resolution)
without data hiding. Bottom left: the
stego MPEG-2 coded frame version
generated by LSB (Mohammad et al.,
2012) scheme with PSNR value of
40.31dB; bottom right: our proposed
enhanced LSB version (ELSB) with
PSNR value of 40.24dB.

Figure 6 A compressed 1% frame of
Football sequence with embedded data at
different rates using our proposed ELSB,;
Top left: stego MPEG-2 coded frame
with PSNR value of 40.24dB at 1KB
payload; top right: stego MPEG-2 coded
frame with PSNR value of 39.03at 2KB
payload. Bottom left: stego MPEG-2
coded frame with PSNR value of 37.98
at 3KB payload; bottom right: stego
MPEG-2 coded frame with PSNR value
of 37.26 at 4KB payload.

The quality metrics given in Table 1 have been used to evaluate the
proposed ELSB in terms of total amount of distortion to the host intra
frame caused by embedding data at different rates. These metrics are
used to measure the distortion applied to Y-components for each selected
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intra-frame of the host sequence. Figure 7 shows the influence of a
threshold adjustment on the results of the proposed method. While the
threshold value increases, the embedding payload increases but, the
PSNR values decrease significantly. This is because an increase in the
threshold value leads to more assigned target positions for embedding,
making more modifications on the host coefficients NAE between the
reference and stego frames has also been used to measure the amount of
distortion produced in host frames.

Y-PSNR quality metric performance at different payloads
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Figure 7 PSNR values for the compressed intra frames of Football sequence
with embedded data at different rates.
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Y-NAE quality metric performance at different payloads
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Figure 8 NAE values for the compressed intra frames of Football sequence with
embedded data at different rates.
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Y-SC quality metric performance at different payloads

1.011:¢ .
1.01
(@)
v 1.009
>_
1.008E = o
1.007 © r r F L
! > 10 15 20 25
Frame index
59— 1KB 2KB — < —~3KB * -4KB

Figure 9 SC values for the compressed intra frames of Football sequence with
embedded data at different rates.

Y-AD quality metric performance at different payloads

&

WA
<DF 0 «/:x% / M%/T\\':% | : A ﬁ /ﬁ]

-0.002
i

-0.004 °©
1

g

Y
i

#

5

10

15

20

25

Frame index
-2KB ——3KB

{ — 5 1KB < —* - 4KB

Figure 10 AD values for the compressed intra frames of Football sequence with
embedded data at different rates.



Technological Sciences Journal (TSJ) August 1, 2017

5.3 Security performance

Hiding data in the compressed domain method is more robust compared
with the spatial domain method. However, this work uses two methods to
provide more security for the embedded data. Data are encrypted using
DES, and are then randomly distributed among the AC quantized
coefficients of each macro-block of the desired host frame by using a
selective mechanism for host coefficients. The method is proven to
sufficiently disguise the presence of the hidden information.

6. Conclusions

This paper proposed an enhanced LSB approach in terms of capacity and
increasing the security level for existing LSB insertion scheme. In the
proposed method, data bits are embedded in the quantized AC-
coefficients of luminance components of macro-blocks of I-frames for
MPEG-2 video during CIF video sequence compression. Results show
that the improved LSB version can embed up to 4KB of data without
significant visual distortion. Although an increase in the embedded
payload leads to the failure of PSNR by 6dB and increases the file size
by 94.208 bits more than the case of embedding 1 KB, such impact is
less significant on visual quality perception. To provide further security
to the scheme, an adaptive method that secure the embedded data better
was also devised based on random selective mechanism for the host
macro-block coefficients before the hiding process. It aids in securing
embedded information by distributing the secret bits randomly among the
macro-blocks of the host frame of the compressed MPEG-2 video.
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Abstract

The distributed computing systems have attracted a great deal of
attention in recent years. the mutual exclusion problem is among the
most investigated problem in distributed computing. The requirement of
Mutual exclusion problem, that only one process can be in its critical
section at given time. Different algorithms and different performances
have used different techniques to achieve mutual exclusion problem. In
this paper, we present a representative of solutions and algorithms with
assessment of their quality and applicability. The purpose of this paper is
to present comparative study of four approaches as follows: token based
approach, non-token based approach, k-mutual exclusion approach and
hybrid approach.

1 Introduction

The problem of mutual exclusion has been investigated for many years
(Rynal; 1986). This problem is in the area of concurrent programming.
The original definition of the problem is no two processes are in their
critical section ate the same time. To clarify the problem, we can
consider that there is more than one user trying to use the same printer.
There should be mechanism organizes the access and sharing of this
printer because at most one user would be using the printer at any giving
time. The following is another example of the mutual exclusion problem.
There are number of processes have access to shared file f. Each time any



Technological Sciences Journal (TSJ) August 1, 2017

process update the file f. the update must be sent to all the processes
where each process has a local copy of this file f. In general, we can
define the mutual exclusion as an exclusive access to shared resource by
many processes. At most one process can access the shared variable in
the multiprocessor cache coherence.

Distributed systems provides several algorithms to solve the mutual
exclusion problem. These algorithms are: - Token based approach,
permission based approach, a hybrid approach and k mutual approach. In
this paper, we present comparative study of these algorithms that help to
get an optimal solution for this problem (Dijkstra, Lamport; 1974,
Maekaw; 1985, Burns et al; 1993, Raynal; 1986, Alagarsamy; 2005 and
Kshemkalyani et al; 2008).

2 History of Problem and it's Solutions

In 1962, T. Dekker proposed the mutual exclusion problem for the first
time (Raynal; 1986). in 1965 Dijkstra found a complicated solution to
solve this problem (Dijkstra; 1965). this solution guarantees mutual
exclusion, deadlock -freedom, and livelock-freedom, but allows the
possibility of one process being waiting forever in the entry section while
the other process is allowed staying in the critical section. After that,
Donald Knuth found a solution which guarantees freedom from
stavation (D. Knuth; 1966).

There is a fault in both T. Dekker's solution and Donald Knuth's
solution (Raynal; 1986 and D Knuth; 1966). The fault occurs when a
single processor is halt at any point in the entry section which may make
the whole system blocks indefinitely.

Leslie Lamport published a solution after eight years of Knuth's (D.
Knuth; 1966) solution, which is not only simpler than the first two
solutions. Also, this solution allows any processor to halt anywhere in the
entry section. Lamport's solution came with new property that Dijkstra
and Knuth's solutions do not mention it in their solution (Dijkstra; 1965
and D. Knuth; 1966).

This property allows the processes to serve in a first-in first-out.
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The famous alghorithm right now for two processes was published by
Gary Peterson after seven years of Knuth's algorithm in 1981(G.
Petrson; 1981). Gary Peterson presented an algorithm for more than two
processes. this algorithm was very simple. Ronald, In this problem, there
is a collection of asynchronous processes, each alternately executing a
critical and a noncritical section that must be synchronized so that no two
processes ever execute their critical section concurrently (Ronald et al;
1976). More recent computers usually provide sophisticated
synchronization primitives that make it easy to achieve mutual exclusion,
so these solutions are of less practical interest today. However, mutual
exclusion lies at the heart of most concurrent process synchronization,
and the mutual exclusion problem is still of great theoretical significance.

3 The Problem Description

The problem of mutual exclusion is the one of most important problem in
distributed computing systems. It appears in database systems, parallel
supercomputers, computer networks, and operating systems, where the
problem is necessary to resolve conflict resulting since many processes
are trying to use shared resources (Dijkstra; 1965, Kshemkalyani et al,
2008 and W. Jie; 1999).

The problem is very important since it lies at the heart of many
interprocess synchronization problems. The formal definition of the
problem is stated as following: - by assuming every process is executing
a sequence of instruction in an infinite loop. These instructions can be
divided into four continuous sections of code which are: the reminder,
entry, critical section, and exit. therefore, the following code is the
structure of a mutual exclusion: -

while

remainder code;

entry code;

critical section;

exit code

do
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The first code which a process starts executing is reminder. The process
needs to execute some codes in its own critical section at some points.
this guarantees that process can execute its critical section and the other
processes cannot execute their critical section at this time. Furthermore, a
process notifies the other processes that it is no longer in its critical
section when it finishes its critical section. The process returns to the
reminder code after it executed the exit code.

the problem of mutual exclusion is to write code for the entry code and
exit code in such method that satisfies the following basic requirements.

1. Mutual exclusion: while a process is in its critical section, the
other processes are not allowed to enter the critical section.

2. Deadlock freedom: a process that eventually enter its critical
section is not necessary to be the same process which tries to
enter its critical section.

3. Starvation-freedom: A process must eventually enter critical
section if a process is trying to enter it. Starvation-freedom allows
processes to execute their critical sections arbitrarily for several
times.

4. First-in first-out (FIFO): Every process has its own turn to enter
its critical section, so no process can enter its critical section
before its turn.

Mutual exclusion and deadlock-freedom are the minimal requirements to
solve the problem. In the solution of the problem when a process
executes its critical section, it always finishes the execution regardless of
the activity of other processes. The mutual exclusion problem seems very
easy to solve at first time, but it is very tricky problem. Therefore, the
mutual exclusion problem is the most problem of all the problems in
interprocess synchronization which has studies extensively (Dijkstra:
1965, Raynal; 1986, Kshemkalyani et al; 2008 and W. Jie; 1999).
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3.1 Performance metrics of distributed mutual exclusion
algorithms

1.3.1 Message Complexity - It is the number of messages sent or
received by a process for each CS execution.

1.3.2 Synchronization Delay - It is the time interval between when a
site leaves the CS, and the next site enters the CS. Average
message delay is represented by ,, T and is measure of delay.

1.3.3 Response Time - It is the time gap which a request waits,
starting from the time its request message was sent out, to the
time of completion of its CS execution.

1.3.4 System Throughput - It is the speed at which CS requests are
executed per unit time in a system. If synchronization delay is SD
and average CS execution time is E, then the system throughput
will be(1/SD+E).

1.3.5 The fault tolerance of a DME algorithm is the maximal number
of nodes that can fail before it becomes impossible for any node
to enter its critical section.

4 The classification of mutual exclusion algorithms

In distributed systems, there are many algorithms to solve mutual
exclusion. In the conventional classification mutual exclusion algorithms
were divided into two groups as Token-Based and Non-Token. Lately, a
number of algorithms are proposed in order to improve the solution of
mutual exclusion problem. In this paper, for comparative algorithms are
classified into four groups as token based, Non-Token, Hybrid, K-Mutual
Exclusion. In token based, there is a unique token exist in the system
which ensure mutual exclusion. Just the token owning node can enter the
critical section. And in non-token, the requesting node has to look for
permissions from all nodes. And when non token obtain the permissions,
it can enter the critical section. Hybrid can use both of token and non-
token based mutual exclusion techniques, and also, K-mutual exclusion
uses both of token and non-token based techniques.
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Classification's table for Type and example of Mutual exclusion algorithms in

distributed
Type and example of Mutual exclusion algorithms in distributed
Non-Token based | Token Based Algorithms Hybrid-Based K- Mutual
Algorithms Algorithms exclusion
Dynamic Static Dynamic Static Dynamic Dynamic
Ricar- | Lamport Suzuki- | Raymond- Non-uniform Obtain ni-k
Agrawala asami tree groups
Delay | Maekawa | Migration - kakugawa Raymond
optimal queue
Fair - Dynamic - Paydar k-queue
tree migration
Quorum - Naimi- - - -
Trehel

4.1 Description and evaluation of token based approach.

on this method the proper to enter a critical section is produced by using
a completely unique message, called token. the concurrent owner of the
token chooses the following token proprietor and sends it the token. so
granting the privilege to enter the critical section performs through the
proprietor of the token. one of the initial token primarily based mutual
exclusion algorithms is with the aid of lelann (Velaquez; 1993). on this
set of rules, a token circulates on a ring of sites. algorithms range in the
way how the nodes are organized, the manner requests are saved, and the
token is distributed. (Suzuki and Kasami; 1985), gave an algorithm that
token by using privilege message transmitted to seeking for process
based on sequence number, that was in 1985. in Raymond's algorithm
(K. Raymond; 1989), the algorithms use a logical structure. on this
algorithm, nodes (every process performs in a node) organized in rootless
tree structure and each node is related only to its neighbors and is aware
to their information. In 1987, (Naimi and Trehel; 1987), presented an
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algorithm that does not use sequence numbers, but each node sends its
request only to another one that knows as a current root and waits for its
permission. Additionally, this algorithm uses two data structures, one of
them is a queue for keeping requests and the other is a logical rooted
dynamic tree for assigning token. However, this algorithm is so sensitive
to node failure and recovery. As a result, in (J. Sopena et al; 2005)
presented a dynamic algorithm which is able to failure detection,
regenerates lost token and robust against failures. A new algorithm
presented in 2006 as queue migration, that nodes organized in a
distributed and absolutely connected network. In this network, nodes in
logical group can communicate immediately together for the reason of
getting into the critical section. One node from every group is selected to
form part of the global group this node is called a hyperlink node. A
hyperlink node collects logical and global requests and sends them to the
proprietor of token. So token transmits among local and global groups for
ensuring mutual exclusion. In Singhal's heuristic algorithm (Velaquez;
1993 and L. Omrani; 2011), the algorithm reduced message traffic by
information structure to achieve mutual exclusion. Mai shra and
Srimani’s algorithm extended the Suzuki and Kazemi's algorithm and
are included with the fault tolerance mechanism, to recover the system
from a single node failure. In this algorithm, it is feasible to regenerate
the lost token and also the state of every site can be reconstructed (Suzuki
and Kasami; 1985).

4.1.2 Token based approach evaluation

The simplicity is the most advantage of token based method.
Expandability is an issues as waiting time of every node is directly
proportional to nodes number. message traffic is much less in token
based totally algorithms compared to non-token based totally algorithms.
However, their resiliency to failure is negative as token loss and its
regeneration are major problem. Fair scheduling of the token between
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competing sites are also the subject. More performance in the case of
heavy load mode.

The following table represents the evaluation and description of well-
known Token Based algorithms.

Table2. Evaluation and description of Token-Based algorithms

Evaluation measures And comparison
Algorithm's Description

name Message complexity | Synchronization

Delay

Heavy Light
Load Load
Lelann[4] 1 O(N) - Uses Ring structure
Suzuki and N 0 T Token as a
Kasami[5] privilege
message
Raymond's O(log O(log N) (O(log N)/2)T Static logical Tree.
algorithm[4,6] N)
Naimi and O(log | O(log N) T | Uses two structures: Queue
Trehel[4,7] N) & logical tree.
Singhal's (N/2) N T Uses state information and
heuristic heuristics
algorithm[4,16]

Using Queue 2 0(vn) - With global &
Migration [23] local groups
Mishra Srimani | (L*N) + 0 2T | Regeneration of new token
[4] (N-1) and the elimination of
L>2 duplicated tokens.
Nishio[4] N 0 T Fault tolerant
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4.2 Description and evaluation of Non-Token Based algorithms

In this method, requesting node are required to obtain permissions from a group
of nodes in the system. A priority or an arrangement of events must to be
confirmed between competing requesting nodes, so that only one of them
receives permission from all other nodes in the set (Suzuki and Kasami;
1985). After obtaining permission from a sufficient number of nodes, it allows
to enter the critical section. in critical section, when a node is completed its
execution, it must send release message to the other nodes. The main issue is to
find the minimal number of the nodes that the nodes has to get permission to
enter its critical section most algorithms have been produced to find this
minimal, for example, Lamport algorithm (Lamport; 1974). This algorithm
uses a technique based on logical clocks for the whole ordering of requests
within the system. Lamport algorithm is fair as the request for a critical section
are executed in the order of their time-stamps. The algorithm requires 3 N—1
messages for a critical section execution. In Ricart and Agrawala algorithm
(Raynal; 1986), at the point, when a node gets a request, it compares its
sequence number with previous request and allows the request with less
sequence number to enter the critical section. The algorithm requires 2(N—1)
messages for a critical section execution. After that, each of above algorithms
changed and presented a new algorithm that is the best familiar algorithm that
ensures fairness within the same sense. It means, once there's a high priority
request to try to do, the low priority request is not on time. Besides Lamport
algorithm (Lamport; 1974) and Ricart and Agrawala algorithm (G. Ricart
and A. Agrawala; 1981), there is another set of algorithms, for example
Maekawa, Singhal Dynamic, Fair Mutual exclusion algorithm, Agarwal
Abbadi, and Carvalho Roucairol. They will be addressed in the following
table.
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The following table represents the evaluation and description of well-
known Non Token Based Algorithms.

Table3. Evaluation and description of Non-Token Based algorithms

Evaluation measures and comparison
. Message complexity Synchronization _—
Algorithm's name Delay Description
Heavy Load Light Load
3 (N-1) - Give priority
Lamport[27] 3(N-1) T with timestamp
Ricart and Get n-1
Agrawala[17] 2(N-1) 2(N-1) T Permissions
Maekawa [10] -
2(N-1) 0 T Use quorum
Singhal Dynamic _ _ Uses Dynamic
[28] S(N-1)72 (N-1) T Information
Structure.
Fair Mutual
exclusion algorithm _ (N-1) Give priority
[29] 2N-1) T with FIFO.
Agarwal Abbadi [4] | O (logN) | O (logN) Uses Tree
2T structured
quorum.
Carvalho Roucairol Uses Implicit
[4] 2(N-1) 0 T No Reply Mes-
sage strategy...

4.2.1 Non Token based approach Evaluation

requests for get right of entry to the critical section are satisfied, based
totally on priority determined by way of their timestamps, therefore
fairness is assured. as compared with the token based algorithm, non-
token based algorithm has high message overhead in their
communications. This algorithm, is slower in general than the token-
based algorithm. the non-token algorithm has been improved the
overhead message to logarithm factor of N by quorum based strategy.
Algorithm-based Quorum message has low complexity and high
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flexibility. However, the main problem with the quorum based algorithm
are the re-management quorum.

4.3 Description and evaluation of Hybrid Algorithms

offering deadlock-free distributed mutual exclusion algorithms is
frequently difficult and it includes passing many messages, so the hybrid
algorithms are brought. A hybrid approach to mutual exclusion is
proposed to reduce both message traffic and time delay at the identical
time. This approach uses both token and non-token based algorithm to
ensure mutual exclusion at the same time (Mittal and Mohan; 2005,
Mittan and Mohan; 2007 and Taheri et al; 2012). many of the algorithms
of this approach is proposed such as Paydar, Kakugawa, Hybrid Token
Based, Info-Based Approach.

The following table represents the evaluation and description of well-
known Hybrid algorithms.

Table4. Evaluation and description of Hybrid-Based algorithms

Evaluation measures and comparison
Algorithm’s Description
name Message complexity | Synchronization
Delay
Heavy Light
Load Load
Paydar [30] 4N 4N - Quorum contains of same
column and row nodes
Kakugawa S50QM+1 0 3T With coterie and main token &
[31] sub token
Hybrid VN 0VN - *WTDA topology Uses
Token Based perpetual mobility and token
[21] asking.
Info-Based 2 4*\N - *WTDA topology but some
Approach +1 nodes are informed about the
[32] token hold-ing node.

* WTDA: Wrap around two dimensional array
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4.4 Description and evaluation of K Mutual Exclusion Algorithms
The K-mutual exclusion problem is a Main distributed problem that
completes the mutual exclusion problem. It ensures the integrity of the k
units of a shared resource by restricting the number of processes that can
access them at same time, no more than K processes are allowed to enter
the critical section simultaneously. These algorithms can be classified as
token-based or non-token based algorithms. In non-token-based approach
a node gets in to the critical section only after sending requests to the (N -
1) different nodes and receiving permission from (K - N) nodes (M.
Bdouillaguet et al; 2007, P. Chaudhuri and T. Edward; 2008 and K.
Raymond; 1989). However, in token-based approach, k tokens are
generated to allow requested processes to enter their critical section.
many of the algorithms of this approach is proposed such as Raymond
with multi entries, Srimani and Reddy, H. Kakugawa, and K-queue
migration.

The following table represents the evaluation and description of well-
known K mutual exclusion algorithms.

Table4. Evaluation and description of K mutual exclusion algorithms

Evaluation measures and comparison
Algorithm's Message complexity Synchronization Description
name Delay
Heavy Light Load
Load
Raymond with 2N-1 2N-k-1 - Permission based K
multi entries [24] resources & N-k
replies
Srimani and N+(k+1) 0 - Token based
Reddy [33] approach, K tokens
H.Kakugawa[31] - (3*s) to - Quorum Based. S is
(5*) the quorum size
K-queue 0 (\N) 4T 0 Use parent token &
migration generate k-1 tokens
[23]
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5 - Conclusion.

According to importance of mutual exclusion problem in achieving goals
of distributed systems, different algorithms and approaches are presented.
In this study, we have presented a brief analyzing on most familiar
distributed mutual exclusion algorithms. In addition, present a new
classification based on their functions in four approaches: Token-based,
Non token-based, Hybrid and K-mutual exclusion. This approaches helps
researchers to set each new algorithm in specific type. To achieving this
idea focus on four measures such as message complexity,
synchronization delay, and description for comparison and evaluation of
them. The algorithm may be optimized with respect to another, in some
standards, but may be weak in relation to other criteria. Therefore, to
choose which algorithm to use for a particular application, it depends on
the system designer.
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Abstract

Combined Cycle Power Plant is the most effective among all the plants
because in addition of high efficiency and power, it has other benefits
such as fast Installation and flexibility. In this paper, efforts have been
made to apply the concept of exergoeconomic to analyse block three of
Zawia Combined Cycle Power Plant. The studied block consists of two
units of gas turbines coupled to two heat recovery steam generators, one
steam turbine and a condenser. One of different approaches available in
literatures for thermoeconomic analysis, SPECO method is applied to
analyze the plant at three different operating loads. The value of Exergy
flow in system lines, Exergy destruction in each component of the cycle
is used. Then with balancing the cost of Exergy in each component of
system, set of equations of Exergy cost has determined, that with solving
them using Excel program, it was found that the higher exergy
destruction cost was in combustion chamber while the minimum
economic factor was in gas turbine and compressor was due to
investment cost, the high contribution of exergy destruction cost was in
steam turbine due to high specific cost of fuel exergy. The condenser has
the highest specific factor, this gives that the investment cost is a
predominant.
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Nomenclature

Symbol LHV | Lower heating value
S Specific entropy [kJ/kg-K] LPP Low pressure pump
T Temperature [°C] pH | Preheater
P Pressure [kpas] DPRH | Dual pressure reheat
C Cost per unit of exergy [LD/GJ] RH | relative humidity
¢ Cost rate [LD/h] sT | Steamturbine
Z Investment cost rate [LD/h] Subscripts
FC Fuel cost D Destruction
[ Interest rate F Fuel
R Relative costs difference k Component
F Exergoeconomic factor in Inlet
Abbreviations ex Stream, Exit
AC | Air compressor in Inlet
CC | Combustion chamber L Losses
CP | Condensate pump P Product
DEA | Deaerator 0 Ambient
GT Gas turbine Superscripts
HPP | High pressure pump T Total
HRSG | Heat recovery steam generator cH | Chemical
OMC | Operating and maintenance costs pH | Physical
CRF | Capital recovery factor Greek Letters
TCC | Total capital cost w Exergy flow rate [kW]
Total annual hours of
PEC | Purchased equipment costs T operation at full load.
[hour/year]]
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1. Introdution

Many factors should be taken into consideration about what type of
energy will be used to increase the efficiency of energy systems. The
energy type to be used should be economical. Another effective factor in
increasing the efficiency is the cost conditions. Moreover, energy cost is
an important factor which affects the total cost. Unit price is rather
significant in the use of energy. The most important factor in setting the
price is the production plant and the fuel to be used. The higher the
efficiency of the producing plants, the more energy from the used fuel
will be able to produce. Thus, the unit cost of energy will be minimized
accordingly. By means of exergy analysis, it is possible to increase the
Efficiency by localizing and decreasing the irreversibility in the system.
By adding the new elements to the system or increasing the exergy
efficiency of existent elements it is quite possible to enhance the
efficiency of the system. But this addendum may affect the cost of
system elements. As a result of this, it increases the unit energy cost.
Some precautions to decrease the cost of unit energy should be taken. In
this condition, maximum exergy efficiency may not to be acquired but
not only the possible top value of the efficiency, but also the minimum
value of the cost can be determined. Such method of analysis has been
named as thermoeconomic analysis.

Thermoeconomics can be considered as exergy-aided cost minimization.
The objective of a thermoeconomic analysis might be: (a) to calculate
separately the cost of each product generated by a system having more
than one product; (b) to understand the cost formation process and the
flow of costs in the system; (c) to optimize specific variables in a single
component; or (d) to optimize the overall system.
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2. Literature Survey

(Lazzaretto and Tsatsaronis,1999) describes SPECO method for
calculating exergy-related costs in thermal systems. General rules are
formulated for defining fuel and product for calculating the auxiliary
costing equations (based on the F and P rules).

(Ali Baghernejad and Mahmood Yaghoubi,1997) Develop new
approaches to exergoeconomic analysis of solar thermal power plant
(STPP) systems and cycle's plants, the main elements of exergy and
economic analysis are explained. Various methods of optimization from
single objective to multi objectives applicable to STPP are developed. It
has been shown that the new optimization schemes are strong tools which
can be used to find optimum operating condition based on the main
objectives of any thermal plant.

(Muammer and Milan,2012) Developed a new system for optimization of
parameters for combined cycle power plants (CCGT) with triple-pressure
heat recovery steam generator (HRSG). Thermodynamic and
thermoeconomic optimizations were carried out. Improvement of the
efficiency of the CCGT plants is achieved through optimization of the
operating parameters.

The specific exergy revenues and costs are calculated for a hypothetical
two-pressure combined cycle power plant (David and Naroa,2006). First,
the plant-internal  specific exergy revenues and associated
exergoeconomic variables are calculated for the case when the product
revenues are equal to the product costs. The exergoeconomic, revenue-
based variables are then compared to those resulting from the traditional,
cost-based methods. The good agreement of the exergoeconomic
variables are calculated.

A combined cycle power plant consists of gas and steam parts has been
analyzed and optimized with EES software (Masoud Taghavi , Mohsen
Abdollahi, and Gholamreza Salehi,2013). Using of Exergy balance
equations in the various components, value of Exergy flow in system
lines and value of Exergy destruction in each component of the cycle is
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determined, then with balancing the cost of Exergy in each component of
system, set of equations of Exergy cost has determined that with solving
it, Exergy unit price in flow lines, Exergy destruction cost in different
components of the system and other variables needing for analyze
Exergy — Economic has obtained.

Operation optimization on a 300 MW coal-fired power plant located in
Yiyang (Hunan Province, China) is accomplished based on the structure
theory of thermoeconomic. Two optimization strategies, global
optimization and local optimization, are successively realized on the
power plant. Both strategies aim to minimize the total annual cost of the
plant, and a 2.5% reduction in the total annual cost and a 3.5% reduction
in the total investment cost are achieved (Jie Xiong , Haibo Zhao , Chao
Zhang , Chuguang Zheng , Peter B. Luh ,2012).

Thermoeconomic optimization of the steam power plant with Levelized-
cost method was carried out (Resat Selbas, Hilmi Yazici, Arzu
Sencan,2010). Aim of thermoeconomy is to minimize exergy cost.
Economic analysis by using exergy values was carried out. Unit electric
cost for each component of system was calculated. Optimum design and
operating conditions for minimum exergy cost were obtained.
(A.Almasi,) Optimized the gas turbine cycle through exergy and
exergoeconomic the design parameters of the plant were chosen as
compressor pressure ratio, compressor isentropic efficiency, gas turbine
isentropic efficiency, combustion chamber inlet temperature, and turbine
inlet temperature, the total cost of the plant was defined as the sum of the
operating cost, related to the fuel consumption.

3. ZCCPP Combined Cycle Power Plant

The studied system (ZCCPP-Block 3) has a total installed power capacity
of (450MW) at optimum condition 15C and 60% RH. It is located in
ZAWIA city, in LIBYA. Which consists of two units of gas turbines (top
cycle) connecting with steam turbine (bottom cycle) by tow (dual
pressure) Heat recovery steam generators HRSG. The air is compressed
by the air compressor, and transferred to combustion chamber (CC) in
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order to combine with fuel for producing high-temperature flue gas. After
that, high-temperature flue gas will be sent to gas turbine. The residual
heat of exhaust gases from gas turbines are used as a source of heat for
two horizontal gas ducts with vertical heat exchanger tube banks (dual
pressure Heat recovery steam generators HRSG, which generates steam
for a steam turbine (bottom cycle). Without any change in fuel input, this
combination raises the performance of the overall system. Seawater is
used in condenser as cooling fluid, to condense expanded steam in
turbine, which then is pumped to the deaerator to remove the dissolved
gases in feedwater. The high and low pressure pumps are used to pump
feedwater into HRSG and so on, as shown in Figuer 1.

HR5G2
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HP Steam Header | LP Steam Header
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oM seawater

1 P
e © © 9990 v ;

Fi 4

—
HRSGZ F*HR5G2
MERRTTE HRSG2
LPD) —
N — Exhaust

HR5GL

Fig.1 schematic diagram of ZCCPP-Block3
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4. Thermoeconomic Analysis

There are different approaches of thermoeconomics used in thermal
systems analysis among them SPECO method is selected to be used in
this paper. This method is the most widely accepted thermoeconomic
methods, it is suggested by Bejan and his coworkers (Fahad A. Al-
Sulaiman,2010,48-50).

4.1 SPECO Method

Figure 2 illustrates Specific exergy costing method (SPECO), it is consists of
the following three steps.

Exergy
Analysis
Cost known £ Exergy Calculate costs of exting
osts are lenown for :
all entering strearns rates streams usmg cost
2 v equations

.| Flant component

L J

o | Cost equations

¥

Levelzed captal mvestment,
operating and mamtenance costs

Economic
Analysis

Fig. 2 Schematic of SPECO Method

e First Step
The identification of exergy streams. All material and energy streams
crossing the boundaries of the components being considered should be
first identified.
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There are two component of exergy streams are considered in this paper:
physical exergy, ¥**, and chemical exergy W“". Physical exergy is the
work obtainable by taking the substance through reversible process from
its initial state (T,P) to the state of the environment
(To,Po).

W = (h-hp)- Ty (s-s)) (1)

The Chemical Exergy is equal to the maximum network obtained when
the pure substance or working fluid of a system existing at the
environment state is brought into complete thermodynamic equilibrium
with the environment of known chemical composition. In this paper only
Physical exergy is used for all streams except for the fuel where chemical
Exergy is used only. For a hydrocarbon fuel(C,Hg), standard chemical
exergy tables may be used. An approximate formulation for chemical
exergy of hydrocarbon fuels is given as (Esra Sorguven, Mustafa
Ozilgen, 2010,35,1965):

Y = [1.04224 + 0.011925(B/a) — (0.042/0)]JLHV  (2)

HR3GZ

Waat2
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Fuel 21
3 1
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HRSG «— "1 ,prsca
2 23

, E@* ™% | HRIcI— |, HRZG2

= 20 19

- » —+— Ezhaust
g

HRSGL

Fig.3. boundaries of the components Points for ZCCPP-Block 3
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e Second Step

It is identify of fuel and product exergy for each system component
separately. Table (1) illustrates the calculations of exergy rates of fuel,
product, loses, destruction for the plant components. The rate of exergy
destruction is calculated with the aid of an exergy balance among fuel,
product and losses exergy.

VYp =¥ —-¥p—-Y, 3)
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Table 1. Fuel, Product Exergy and Exergy destruction of Components
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e Third Step

Writing the cost balances and auxiliary equations. Exergy costing usually
involves cost balances formulated for each system component separately.
The steady-state form of control volume cost balance is

j=n j=n
Z Cj,in + ZI’E = Z Cj,ex 4)
j=1 j=1

where :

Cjin Cost of the entering exergy streams

Cjex- Cost of the exiting exergy streams

The total cost of a stream may be defined as:

Where ¢; cost per unit of exergy.
Z¢ Total Cost rate associated with annual cost of operating and

maintenance and capital cost, for each component in a system and is
determined by the equation (Noam Lior,1997,1590).

T CRF * TCC + OMC\ ; PECy
= ) (5ec;) Q
T Y PECy
Where CREF is the capital recovery factor, determined by
CRF = i(1+)" 7
S (@A+in—-1 ™

And annual cost of fuel supplied to operating overall system may be
defined by

FC=ri1f*Cf*1: (8)
To solve the cost balance equations for the components, usually need to
formulate auxiliary equations. This is accomplished with the aid of the F
and P rules.
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The F rule (Fuel rule) refers to the removal exergy from an exergy stream
within the component being considered. For this stream the exergy
difference between inlet and outlet is considered in the definition of the
fuel. The F rule states that the total cost associated with this removal of
exergy must be equal to the cost at which the removed exergy was
supplied to the same stream in upstream components.

The P rule (Product rule) refers to the supply of exergy to an exergy
stream within the component being considered. The P rule states that the
revenue associated with a unit of exergy, supplied to a stream, is the
same as the revenue of a unit of exergy removed from the same stream in
a downstream component.

4.2 Thermoeconomic Evaluation and Variables

The Thermoeconomic evaluation is conducted at the component level

with the aid of a series of Thermoeconomic variables. These variables

presented in the following.

The average costs per unit of fuel exergy (cg ) and product exergy

(cpx ) are calculated from.

CRk = CF,k/ Pk €))
Cpk = CP,k/qJP,k (10)

The cost rate associated with exergy destruction and loss are estimated as

follows:

(_:D,k = Crk I.PD,k (11)

CLk = crx YLk (12)

The relative costs difference (ry) shows the difference between

cpx andcpy, this difference caused by the cost of exergy destruction
(Cpx) and the investment related cost ( Zy ).

cpk —Crx  Cpx +Zx
rk = =

(13)

CEKk Crk Ppk
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Finally the Thermoeconomic factor f, compares two cost sources
contributing to the cost difference between cgy and cpy and shows the
contribution of the investment-related cost to the sum of cost of exergy
destruction, exergy losses and investment-relate cost:

Ly

fi = - : . (14)
Zy + cpx(Wpx + PrLi)
Table 2. Cost Balance for Components
Device Schematic Cost balance
€z
AC ﬁ—fm Cy= C1+ Cac +Zac
€y
Ca
C4 = CZ+CB+ZCC
CC f: —Dé—. 64
Cy
GT Cac t Crets Cret1 + Cac = (Co— Cs) + Zgr
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Ca4 C22Cyp Cs
HRSG T T * L Cl[) + Cg = (CG - C7) + Cz3 + Cz4 + ZHRSG
€1z Cia
ST Crerz Cretz = Ciz+ Ci3 = Cia + Zsr
Cis
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Table 3. Specific Cost of Fuel and Product
Exergy for Components
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5. Results And Discussion

The specific cost of the fuel (cg) and product (cp) exergy is different for
each component and depends on the relative position of the component
within the system. As figures 4 and 5, shows components closer to the
supply of fuel exergy to the overall system (like combustion chamber,
gas turbine, heat recovery steam generator and air compressor) have a
lower of fuel and product exergy specific cost. On the other hand, the
components far from the supply of fuel exergy to the overall system (like
steam turbine, condenser, dearator and pumps) have a higher fuel and
product exergy specific cost.

30

52.8 % base load
®79.4 % base load
® base load

15 T |

|
:

Fig. 4. Specific Cost of Fuel exergy for Components at Different Operation
Loads
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Fig. 5. Specific Cost of Product exergy for Components at Different Operation
Loads

(Fig. 6) show that The exergy destruction cost rate in the combustion
chamber is very high due to high exergy destruction. Followed by the
steam turbin due to high specific cost of the fuel (cg). Preheater and
pumps have very small exergy destruction cost rate values due to low
exergy destruction.
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Fig. 6. Exergy Destruction Cost Rate in Components at Different Operation
Loads
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Fig.7 shows the relative cost difference between specific cost of product
and fuel exergy (r) which depends on both destruction cost rate and
investment, operating and maintenance cost rate. It was seen that
condenser has the higher value of relative costs difference, Preheater and
low pressure pump have the second higher Followed by Condensate
pump and high pressure pump then the others.
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Fig. 7. Relative Cost Difference between Specific Cost of Product and Fuel
Exergy for Component at Different Operation Loads

The Thermoeconomic factor is used to identify the major cost source
(capital investment or cost of exergy destruction). For high value of
Thermoeconomic factor the capital investment, operating and
maintenance costs have greater influence, and for low value of
Thermoeconomic factor the exergy destruction cost is predominant.
Figure 8 shows the lowest value of the Thermoeconomic factor (f) was in
the combustion chamber due to the high rate of exergy destruction. while
Air compressor, gas turbine and preheater have higher Thermoeconomic
factor due to the high investment, operation and maintenance costs.
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Fig. 8. Thermoeconomic Factor for Components at Different Operating Loads

6. Conclusion

The thermoeconomic analysis and evaluation for (ZCCPP blook 3) leads
to a number of useful and unique conclusions regarding this paper.

1. The results showed that the exergy destruction cost rate in the
combustion chamber is very high and also has very low
thermoeconomic factor, due to high exergy destruction rate.

2. Gas turbine and air compressor have the higher thermoeconomic
factor. That is due to high investment, operating and maintenance
costs.

3. The steam turbine has higher contribution for exergy destruction cost
rate, due to high specific cost of the fuel exergy.

4. Exergy destruction cost rate in preheater and pumps are very low and
their effect are unnoticeable, due to very low exergy destruction rate.

5. Condenser has higher value of relative cost difference between
specific cost of product and fuel exergy, where the higher
contribution in this relative cost difference for investment, operating
and maintenance costs.
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6. The closer components to the supply of fuel exergy to the overall
plant have a lower specific cost per exergy unit of the fuel and
product. For example the specific cost per exergy unit of the fuel and
product for gas turbine is lower than the specific cost per exergy unit
of the fuel and product for steam turbine.
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Abstract

The present study undertaken to explore the antibacterial activity of local
several floral honey collected from AL-Jabal AL- Gharbi region)
mountain in the North West of Libya), and Saudi honey (AL-shifa)
obtained from local market, with four different concentrations (10%,
20%, 30%, 40% v/v) against pathogenic bacteria (Staphylococcus aureus
- Streptococcus pyogenes — Escherichia coli and Salmonella typhi).
Antibacterial activity of honey samples w

ere assayed using the disc diffusion method and the zone of inhibition
was measured. The results showed absence of inhibitory activity of both
types of undiluted honey on all types of tested bacteria, but after dilution
with sterile distilled water different inhibitory activity was observed.
Increasing the concentration increased the inhibition of growth of the
tested bacteria. Both types of honey with concentration (30% and 40%)
were more effects against E. coli than the other species of tested bacteria.
The two highest concentration had beneficial effects with significantly
inhibitory activity (p< 0.05) as compared with the positive control
(Ampicillin 5ug).
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Introduction

Honey is the substance made when the nectar and sweet deposits from
plant were gathered, modified and stored by honeybees, and mentioned
in the Holly Quran as cure for human illness (Surat AL- Nahl, Aya 69). It
was reported to contain about 181 substances and is considered as part of
traditional medicine in many cultures for a long time and still used in folk
medicine. The therapeutic potential of honey is gradually growing and
scientific evidences for the effectiveness in several experimental and
clinical conditions are beginning to emerge. (Molan; 1992)

The fact that honey has antibacterial activity was recognized by Van
Ketel in 1892. (Dustman; 1979). In vetro studies support the
antimicrobial effect of honey against a wide range of bacteria including
aerobes and anaerobe, Gram positives, and Gram negative bacteria and
the antibacterial properties of honey may be particularly useful against
bacteria, which have developed resistance to many antibiotics' (Hannan et
al; 2004, Patton et al; 2006)

The ability of honey to kill microorganisms were attributed to its high
osmotic effect, high acidic nature (PH being 3.2 — 4.5), hydrogen
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peroxide, the peptide bee defensin, as well as flavonoids, and its
phytochemical nature. (Molan and Russell; 1988, Chute et al; 2010).
Honey has wide medicinal applications and uses which include: liver
disease treatment, stomach ulcers, respiratory infections, diseases
resulting from malnutrition, digestive problems, constipation eye
diseases, infected wounds and burns, surgical wounds, in addition it has
been strong antioxidant properties. (Minisha and Shyamapada; 2011,
Molan; 2002).

Recently methylglyoxal (MGO) has reported as antibacterial compound
in honey. (Kwakman et al; 2010). In general (MGO) formed from sugars
during heat treatment or prolonged storage of carbohydrate. (Weigel et al;
2004). However, the high levels of MGO in Manuka honey are formed
by conversion of dihydroxyacetone which present in the nectar of
Manuka tree. This conversion occurs none enzymatically at a slow rate
during storage of honey. MGO is also present in honeys from other plant.
(Adams et al; 2009).

In many previous studies, the presence of nonperoxide antibacterial
activity in honey has been reported. Phenolic compounds originating
from plant nectar have been proposed as important factors for the
nonperoxide antibacterial activity of honey. (Allen et al; 1991, Weston et
al; 2000).

Furthermore, honey has never been reported any toxicity or side effects.
(Zainol et al ; 2013).

The purpose of the present study was evaluating and compare the in vitro
inhibitory effect of local several floral honey and Saudi honey (AL-shifa)
against the growth of four different pathogenic bacteria.

Material and Methods

Honey samples

Two honey samples were used in this study, local several floral honey
collected from the AL-Jabal AL-Gharbi region (mountain in the North
West of Libya), and the other from Saudi Arabia (AL-shifa honey)
obtained from local market. Different concentrations of each honey
constituting 10, 20, 30, 40% (v/v), were done using sterile distilled water
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by dissolving the respective volumes of: 1,2,3,4ml of each honey into
corresponding volumes of sterile distilled water to give a 10ml as
described by (Alqurashi et al; 2013).

Bacterial strains

Strains of pathogenic bacteria were obtained from the department of
microbiology of the general hospital of Mizda- Libya.

Disc diffusion method

The disc diffusion technique was employed as previously described by
(Bauer et al; 1966). Filter paper discs of 6mm diameter were prepared.
The discs were impregnated with the different concentration of each
honey.0.5 McFarland standard was prepared by the method of (Koneman
et al; 1992),5ml was put into a sterile test tube. All isolated bacteria were
inoculated into Muller Hinton agar plates, and the density was then
adjusted to (1.5 x 10% cfu/ ml). The plates were allowed to dry for 5
minutes. Thereafter, all discs were placed on the plates and micro pressed
gently to ensure complete contact with agar. Ampicillin disc (5ug) was
used as positive control. 15 minutes after the placement of discs, the
plates were incubated for 24hour at 37°c. After incubation the plates
were examined and three diameter of the inhibition zone were measured
in triplicates for each isolate.

Statistical analysis

Date analysis results were expressed as mean + standard deviation and
difference between means were analyzed statistically using an analysis of
variance (ANOVA) according to Primer for windows McGraw-Hill
software test. Difference were considered significant when p<0.05.

Results and Discussion

The results of the disc diffusion test of both types of honey against
pathogenic bacteria are illustrated in table I, Il as the diameter of
inhibition zones.
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Table 1. The diameter of the inhibition zones of the several floral honey (in
millimeters) against tested bacteria.

Concentration
of honey— Undiluted 10% 20% 30% 40% Am-
Bacterial honey 5ug/disc
strainst
Staphylococcus -
aureus 6.2+0.27 | 7.4+0.23 | 9.0+0.41 | 10.0+0.42 | 7.1+0.37
Streptococcus -
pyogenes 6.4+0.51 | 7.3x0.57 | 8.3£0.25 | 10.2+0.61 | 7.7+0.53
E. coli -
6.4+0.25 | 8.24#0.11 | 9.5+0.52 | 11.1+0.52 | 7.2+0.28
Salmonella -
Typhi 6.0+0.17 | 7.5+0.50 | 9.1+0.15 | 9.940.43 | 9.1+0.50

The data were expressed as mean + sd

Table 11. The diameter of the inhibition zones of AL-shifa honey (in
millimeters) against tested bacteria.

Concentration
of honey— Undiluted 10% 20% 30% 40% Am-
Bacterial honey 5ug/disc
strains \L
Staphylococcus -
aureus 6.1+0.21 7.1+0.42 10.0+0.25 10.3+0.18 7.1+0.37
Streptococcus -
pyogenes 6.0+0.36 | 7.840.50 9.9+0.21 10.5+0.28 | 7.740.53
E. coli -
6.1+0.18 | 7.7+0.24 10.9+0.11 11.4+0.29 | 7.240.28
Salmonella -
Typhi 6.1+0.20 7.1+0.37 9.2+0.27 9.3+0.43 9.1+0.50

The data were expressed as mean + sd
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Figure 1. The diameter of the inhibition zones of the several floral honey (in
millimeters) against tested bacteria
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Figure Il. The diameter of the inhibition zones of AL-shifa honey (in
millimeters) against tested bacteria
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The diameter of inhibition zone for different concentration of honey
sample was determined against Staphylococcus aureus, Streptococcus
pyogenes, E. coli and Salmonella typhi. The results showed absence of
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inhibitory activity of both types of undiluted honey on all types of tested
bacteria. The reason for this is not clear, may that is attributed to the rate
of diffusion because the size of such zones is not dependent alone on the
antimicrobial content, but also on the rate of diffusion of antibacterial
compounds through the agar matrix, or due to the absence of hydrogen
peroxide which was identified as a major antibacterial compound in
honey. This was in agreement with previous studies (Amel; 2014, Sheriff
et al; 2012). After dilution with sterile distilled water different inhibitory
activity was observed. Increasing the concentration increased, the
inhibition of growth of the tested bacteria. Both types of honey with
concentration (30% and 40%) had more effects against E. coli than the
other bacteria. The highest inhibition zone (11.4+0.29mm) was observed
from AL-shifa honey against E. coli at the concentration of (40%), while
several floral honey showed slightly lower inhibition zone
(11.1+£0.52mm) against E. coli at the same concentration. The lowest
inhibition zone (6.0£0.17mm) was recorded from several floral honey
against Salmonella at concentration (10%v/v), whereas AL-shifa honey
showed minimum inhibition zone (6.0+£0.36 to 6.1+0.21mm) against
almost all the tested bacteria at concentration of (10% v/v) (table I,
I1).The two highest concentration of honey had beneficial effects with
significantly inhibitory activity (p< 0.05) as compared with the positive
control. This convergent results confirm that the AL-shifa honey was a
natural honey and it has been the same action of local honey.

Among the bacterial strains tested E. coli the most sensitive against all
honey samples, this was in agreement with results done by, (Amel; 2014),
but contrasts with result reported by (Hegazi and Fyrouz; 2012), who
reported that the different types of Saudi honeys were less inhibitory
against E. coli. Whereas the salmonella shows the less sensitive against
all honey samples

The present study showed varying degree of in vitro growth inhibition
activity of both types of honey against the tested bacteria. The possibility
of such as occurrence due to the osmotic effect which produced from the
high concentration of sugars in honey which combined with low moisture
content causes osmotic stress. In addition, the enzyme glucose oxidase
which added by honeybees during production of honey which activated
on moderate dilution of honey and converts glucose into gluconic acid
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and hydrogen peroxide which was identified as a major antibacterial
compound in honey. Many studies proposed that the effect of hydrogen
peroxide may be related to the cellular protein damage or via DNA
damage. (Pedahzur et al; 1997, Mojtaba et al; 2013). However, various
honeys have substantial antibacterial activity due to nonperoxide
compounds such as methylglyoxal which reported to kill the
microorganisms by bind directly to DNA and protein, thereby altering,
protein structure, function, and synthesis such as the plasma membrane
proteins, resulting in changes in permeability leading to cellular lysis.
MGO also reacts with the nitrogen base guanine and thiol groups of
proteins causing inhibition of enzymes activity. (Ferguson et al; 1998,
Talukdar et al; 2009).

Phenolic compounds which identified as important factor for the
nonperoxide antibacterial of honey. The different concentration of these
compounds in different honeys result in their varying antimicrobial
effects. In addition, there are clear indications for the presence of
additional honey antibacterial compounds of which the identity remains
to be elucidated and their contribution to the overall activity remains
unclear. (Paulus and Sebastian; 2012).

In this study, the antimicrobial substances in the honeys were not
estimated. On the other hand, our results were supported by a number of
previous studies which have demonstrated that various honeys have
antibacterial activity. (Amel; 2014).

Conclusion

The present study reveals that local several floral honey and AL-shifa
Saudi honey were effective in inhibiting the in vitro growth of
Staphylococcus aureus, Streptococcus pyogenes, E. coli and Salmonella
typhi. Both honey samples in the deferent concentration (20 — 40%) were
more effective against E. coli than the other tested bacteria.

The wider availability of local honey provides its utilization for certain
diseases. Further similar studies on the other types of honey and
pathogenic bacteria is suggested.
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Abstract:

The analysis and interpretation of data and information obtained from the
study of the rocky slopes on the surfaces of the blocks under study
(Jnaon) located north of the Jebel Nafusah western Libya by studying the
physical and mechanical properties of rock masses based on field
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measurements, And comparing scientific and global criteria used for the
classification of rock masses and to identify the types of rocks and the
impact of weathering, Also it shows the least effect of the chemical
weathering in the region while the mechanical weathering and especially
the difference in temperature and the effect of a clearly defined, and
helped other stimuli such as rainfall to change the stability of rock
masses angle and thus bring about the movement of parts of blocks, In
spite of the difference in elevation, the engineering properties of the
surfaces of cracks and joints have not changed significantly and that
because of the rock masses of the same rock type (Carbonates) and
helped continue any extension of the cracks rocky blocks on the
instability of parts of blocks, also contributed to the excavations that have
been used to construct the road, that significant impacted in changing
some of the properties of engineering rock masses stability.
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cOstin il Ll skl e dlladl) chasiall pland e S il e ASal) il

Lufal) didaial B)aal) adgall —1.1

u] 20 40 60 8O0

100km

= j‘--'\ oo ' naoq-w«—ﬁl'![?ﬂ.f’ Ghjryan

Jagu

Study area

Mizdah @
P =] 120 130
1 1 1

== Roads

.~ Escarpment

(Hammuda, et al., 2000) jraall .3 din (e dudyall dahaia adise (1) J<&
:Oglia g gala ddhaial ga,.hl\ ) -2.1

Gl bl s gas 0slia Ailaies dusesl) Hsiall plails Lanslgal) GulSall g5
(2) U< Hagis Jand alal) il il (e Tejn a3 iy sl Aalaid
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JADU SECTION
150 KM West of Tripoli
] Gasr Ls.. Marl & clay fossiliferous, rudists & corals
gg Tigrinan in situ, echinoids. crinoids fragments. Shaliow
. — s marine.
o — p— 30-40 m hard, compact, massive. well bedded
- - recry rite & dolo. Is., Chert, ghosts
=N of grainstone texture.
=
= o 100 m well o led;
g = =z dolomitic Is. & Is. gralnsnoneandrudlsts
o s =3 bioturbated, fossiliferous, sand interbeds &
(77 ] £ - gypsiferous mari on top.
2 g < Shallowing-up prograding marine ramp cycles.
E1lS b=
oz w
o
= - - =
% s ST S 50 m. Finning-up cross-bedded, conglomeratic
= = = e S sstn. alternating with variocoloured clays infill
<. = e e channels with lag of reworked clasts and petrified
= 5 = ‘.-\.-\_ = ?. \. - wood fragments, meandering point bars &roofits.
S e
5] * ===~
5 o 6.6
L SRS T
- T~ S - -~ 110 m. Friable, thick bedded finning-up
& -~ B virg s-
s g S-S - bedded sstn., With reworked caly clasts. bones &
3 B, Rt & O~ . Clays with thin shelled
S SR S bivah ai soil horizons on top.
s = TN TS SN Braided d its with tidal influence
% § S T R e lacustrine developrnem in the west.
== = =
‘s R S
S |8 =] == ~ 60m. Yellowish sandy dolomite ailternating with
S .g EEE friable sstn.. Clayey sstn. Bioturbastion brachipods
(=] oD O bivalves, oorals petrified wood. Estuarine.
=
5 = o Friable, fine cross bedded, sstn. Clays with plant
g E =E, E‘ remains, bone fragments, bioturbation.
= £ gl Tidal bundels, mud coupilets & hesring bone
E ;ls suggest estuarine and tidal channel setting.

JL\;} JJIA w GL\H\ et\ﬂ\ (2) ds-ul
SBETA, A., EI-HAWAT, A., AND SALEM, M. J., 2005. A Field guide book to
the geology of Jabal Nafusah, NW Libya.

Aalyl) Auagie —2

Al Ayl A el U psand say o Llail il e Ayl el
) padlaals 2 Julas daas il zhasuls Wiy Leblas il

Sl 3yl Al (il il Jandl Lgide adiel 3 galial (e
AS ) Sl iyl oty LTy Ayl Aagiaad) Aupa el JiSU Ll
Qo oy &bl A lial il 3315 (GPS) ailsall auiad len Aasi il
IS Aihiall Al Ll BUA e Ll 533l & il claal il doaaall
eale 855ally Bl dgsall g5 (Ao il
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doaniall bl Jodas ddyee (8 aga 50 (malyll meially doasl meaall OLS
Aaha dulyyy Apaall sl (85 i5ally sald) Al g (e Cipanll dlgle
ot Jsda alagly Sl alyanl) Gipaa AlSa) aaan 25 (1 y lgdiiaals (B 52l
s mas - laall Goplal) endiay QI sl (e )y dad J< 8 5 ()
L) Jasd) 3 Aardind)

ool ALaadal) =3 250 3 Aesill =2 (GPS) adlsall aaa Slea —1

aiaial had o dgall ASa-1.2

238 oty ¢ Mgall Am anly leland ) chanidll el e Bl S ASa e 3l
pballh Al aali (3 Gl e laad) Aawdy dam)¥) Adlall Jed ASA)
S Al Cangd ¢ L b clSall o3a caliass (LucianC and Wangwe E. 2013)
Buad Aoy Gaand lglh o)) B cllee Ll ¢ aad cdan Gy il iy
Ladlall ujlais (Gunnar A. 2008) «JN3l Jad e daalill clSall Jie 555 of s
slalls Aestia culS 5l Lageads Al olsdly dpaall J Qda b lelee 2o
-( Bajzelj et al;1992). LU eyaill cbyinall (o iy sLallé

caiall mhal Ao cllenl) s34 (s ) (5355 A Jalsall 2.2

L) Al QS Gl DA ) g Sl Gdlaa) s gaall Sl
Ll il dee e 2038 e Shania (e jlladl) hagh o Al 3hlSd) fs
sl by sl o s sl L Ll (Engng Q.1977) e85l ff Ha )
PR EQ KSR [RE V.1 R NG S PSR PR S5 N  SVCG P PG W N
Ll dalse Jfe Jealse A ooy Bl ae (et Al ALl
dmalsdll Jie Jlogl B)dae dpda 15 29y A ibiaslly A8l Lgae sy
Lol DA Ll g sl e el A LA ja il dea il zola il
(Choi S & Park H. 2004)

Gl (DAl S Bua shall ¢l Telid sl 5395l daall J€I) (s o
Barton, et al; ) il Ak JSI cidh e aanty leilly Jlll o asdl bl
sl Adall algall 2 alaal 2o Mud Flow il alsall Glawl Gaaayg (1974
JiS AS il Haa JalaS a5 @lldy a5 Ay Bysa B 528 Chasadl e iSHa plé




Lam) aglal) Laa

D) ae lojie eSHats dduall Jisll @Y1 dddee o) JiSI LEGY) d5ly s
cdealsilly Bsaall Jads Sl Caayan ) dpaall ikl b dleal) 53 Giaaty alal)
& bilall dad Gigan oy Rock Fall sl JSI Lils Ly (1998 ¢ass)
o3t Cayal Lalail cand Lo ) Apiall S Jadlas Wl LS s Zadiall Akl (3laliall
Al ke & djaaall JSI Auhaly (1984 «dsnl) - jsaall il auls Al
Auall 33 Ay Akl Galdll leies gl paladl Auy (Je olael) &S
(1988 calle) b Lo dnaall iU Aghal Al 8 lgloa 5 Al lay
Lilipudl) Galsdl) -1.2.2
JEU Aglpall Al e s ally mhaal deall sasa by 3l alal
cob WS o dnaall

Roughness zsall -1

Continuity dalsall -2

Separation (Aperture) Juaay) -3

Infilling materials <lebal & Jsall -4

Joint spacing of fracture (@&l o cliludl -5

Joint set numbers: Y 33l g sana 32e -6
S gy o) 0585 Jhal e Chuagl aainny 3 s S5 Ly dealy 2l — 1
salal t\ﬁj

Smooth 4eeli xlaud .1

Very Rough i mhul .2

Roughiially dee Wl o mhaud .3
LS Chaiay 3anill 32038 Ajinal) ABSH 3 38 mhans (3an3 Lg dalys 1AL alsall—2
Aasadl) 58l e g
(MM) saasy Galdss A1 slaall janall e Auall Jhail late 43 2alys :Jladl] -3
(1) o o>
0o 0585 Lo Lles cleldl g Bagasall Slsall Loy dalys scilel ) (A sl —4
~dally (plall e 30l o) sall
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5 DA e Gl Glegane 230 o apal) (Ka 13588 Gleyana 332 =5
Lol B Al el s

(Geological Society of London 1977) auld e ol Jlad¥) Cauas (1) a8) Joan

Aperture Term
>200 mm Wide
60 — 200 mm Moderately wide
30 — 60 mm Moderately narrow
6 —20 mm Narrow
2—6mm Very narrow
0-2mm Extremely narrow
<2mm Tight

cal sladll Y5 el o iadinadly Al Ly duany 135 hll ( ililasall —6
lal) algdd) —2.2.2

ol LS Lany (il Joalilly 35l o) SISl (sl e ons

Joint System: (3 sadll alai duald -1

by a-all gl (bl aen 3528l Cias A0S Pla e Gl ol Caasy
(2) Jsaall (1977 i) —Langlgeall Aadaia) Loy ks

(Geological Society of London, 1977) @&l 48l daalay Cavuail) alai (2) Jsas

Intervals (cm) Symbols Description

>200 F1 Extremely wide spaced

60-200 F2 Widely spaced

20-60 F3 Moderately wide spaced

6-20 Fa Closely spaced

2-6 F5 Very closely spaced

<2 F6 Extremely closed spaced

Palmstrom (1982) jv 3.3-115 = RQD b oy jaall 835 Jalae 44 jadl

Jv (Volumetric Joints) = No. of Joints in 1m3 I
petn lisal) 230 /5580 o &ildll Av, 1.5 =(JS) ..(1) (V) iy
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Rock Quality Designation :3,5all cuSyi 515 duald—2
(3) s 1966 i Plas 5 (g0 Olallall 8 (50 Cioall 134 pons

(Deere and Miller, 1966) saall caSyi 535

Aaalsy Chioatl Al (s (3) s

Descriptive Term RQD % Symbols
Very Good 90 - 100 R1
Good 75-90 R2
Fair 50— 75 R3
Poor 25-50 R4
Very Poor <25 R5

Jalailly gitist) -3

GBS 6 Wadlac s Lyaaall JSI a e ganal il 331 23 Aluall 2uhall DA (e
(L1--16).(1) -3, &<l (L. LOCATION — J... INAON- 16... 201 6%)

(L1-j-16 )(1) sl aslaall ciluhyall (o lede Jhaniall calulially cibilull (4) Jsas

Location-L1-j-16
E012°00.749 N31°,57429 Location Astronomer
620m Height
SmSm=25m Space Sector
Carbonate Type Rock
L i Type Roughness
3lcm " 12cm " 30cm " 41cm Continuity
Llisa (5 dua il 5 Ak 3 50 Infilling materials
40.5 mm Separation (Aperture )
157cm || 140cm || 150cm Joint Spacing
EENLIN Type Weathering
s g || Type sediment beside blocks
24 3.3 2 1.5 1.5 2.4 70 2 1 Joint Set No// cm
1.2 1.7 1.5 1 1 2 2 4 6.5
Tilasal) A3l /) ol




August 1, 2017 AE aglal) dlaa

e

P28,

-

e .
(L1-J- 16) dudiaeall duwipadl 1 decal

L1j-16 gdsalls LS (3) J<al

Eigan Aaal AbaY) AR e alladly 38 ¢ L) A dakid) S (3) JSall 8 el
Ladls Apiaall S8 gailad s 8 KIS gl Jed aals clilall 2alj)
Gyl dllig B,C el b msldl) sl g (A) Akl 8 Geladl ) ol s
Aalily sl DAl (s3e (& Ll e aalilly clehial (mad dasiud dpdall A
Al Baga Chabeal ) o Aalaad) el 2 Jalatg, calehdll g algall jUagy)
Gsadl) g Ll Xy lgainsa 3 %71 ) Al ciliay Cun faa Alle Al
e Gaa IS8 Al L, als Gl oy aaia 3l b)) Julaily e

RQD=115-33(v) RQD=115-33(132) | 71% (R3) Fair
Quality

Joint Spacing (Js) (Js) =190 cm F2 Widely
spaced

Separation 46.25mm /1 Moderately
narrow
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(L2-§-16) (2) 8 Aty

(L2-j-16) AL dglaad) laball e Lo Jemaial) clulilly bl (5) Jsos

Location L2-j-16

E012°.00687 N31°,57409 Location Astronomer
605m Height
Smx5m=25m Space Sector
Carbonate Type Rock

Jas e s 5 el G

Type Roughness

20cm | l4cm | 16cm | 59cm Continuity
Limstone (s_da cili 5 ik ol 5 Infilling materials
46.25mm Separation (Aperture
320cm | 160cm | 90cm Joint Spacing
(Tl JMasl) Jrd AS0lSsa Type Weathering
s a5y | Type sediment beside blocks
6| 1 2 2 5 6 1.5 1 3 Joint Set No // cm
1 3 1 1 2 2 1.5 1 3.5

L) sl // yaamal)

(L2-)- 16) dadiaeadl dual yali:

P T

L2--16 a85ally AES) (4) U<




Lam) aglal) Laa

Aaid) 3seally Jalgdll e Bl Ly aagn ALK ) i 5 8lal) Adaadlall P e
Aol J<al) (8 LBy (o oSill e JuatDl diaje g clulall Ay ddmais lelany Lae
Ao 45 AU Eay) dggly ciliags ALK Jaul cibiizall 3 ga sy 4SS0l Aypaill Jad
Gl clguany Ledlaily 352 5581 & auall ANSH Cara (i bl DA (e
ASulaia ye A () o dly lae danye s g Ll @l Gsadll o)) Cauail) (3855

RQD=115-3.3 (Jv) RQD=115-33(13.2) | 71% | (R3) Fair Quality
Joint Spacing (Js) (Js) = 150+140+157/3=149cm F2 Widely spaced
Separation 40.5 /// Moderately narrow

(L3-j-16)-(3) a2, A<l
(L3-j-16) aksll anlual cluhall e lele Jeaniad) cilulally bl (6) Jsas

Location L3-j-16
E0.12°00.661 N31°57384 Location
Astronomer
591m Height
Smx5m=25m Space Sector
Carbonate Type Rock
Ol Type Roughness
80cm | 46cm | 75cm | 5lcm Continuity
Mud Infilling materials
45mm Separation
167cm | 185cm | 120cm Joint Spacing
EESLLN Type Weathering
Goapllas s 8as cul Type sediment beside blocks
1.5 2 2 3 4 3.5 7 1.5 1 Joint Set No
1.7 2 35 |1 1.5 12 |1 2 1.7 cm
Alasd) Al LAl /7 jaadl)
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(L3 16) Axslaadl wlsall: aaad

L3-j-16 adsally AL (5) J<al

T Sl Ay gy sAall g el mhau (e B8 2591 plin) e AN 4
A Gl e oy il zsaill Y 7 Jagiull mpe il 35S o e J e i
Gpaaall U Ga ehal o e oS5 Lo s ) S et e Julilly dpal)
ALK ae AL 03] Chiall il iy (A-B) (20) J<E deall ALY e Aliaiie

(2lsyS) Auall g ui (e U Y 25ry @l ¢ UV (sl ) A3
RQD=115-3.3 (Jv) RQD=115-3.3(13.2) 71% | (R3) Fair Quality

Joint Spacing (Js) (Js) = 120+185+167/3=123 cm F2 Widely spaced

Separation 45mm /Il | Moderately narrow
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(L4-j-16).(4) A3, A<

(L4—j—16) ZSU Zslaad) bl (e Lo Jemsial) clulilly cibilal) (6) Jsasll

Location L4-j-16
E012°00752 N31°57412 Location Astronomer
635m Height
7.5m3m=22.5m Space Sector
Carbonate Type Rock
O s das sie (g Type Roughness
Stem | 110cm | 22cm | 49cm Continuity
carbonate s e il Ak ol 5 Infilling materials
50mm Separation
225cm | 160cm | 367cm Joint Spacing
Sl Type Weathering
sl g Type sediment beside blocks
1 2 2.5 4 3 15|12 8.5 Joint Set No //
1.5 2 1 2.5 15451 2 1 cm

(LA-J- 16) “msiomali fom i 3 el

L4—j-16 gisalls AL (6) IS

b e A Caniy oy oyl psis 4 JSE Al e Sl G Galall d5mg o)
saa il g of Aualiy (C-B)iall 8l ane oy Afluasll 352l




Lam) aglal) Laa

gy A culall JaY Al asm Jaadls (A) SISl Tsaally 3500 A 05 (g
e b AR saga G sl Casmy Gulil) Jad Jla e Jas sae e (350800 oUss
Auiall AL Chen JS5 e sag (5an 43l 6l SOMM lai¥) (iS5 s

RQD=115-3.3 (Jv)

RQD =115-3.3 (9)

85% | (R2) Good Quality

Joint Spacing (Js)

(Js) = 225+160+367/3=251 cm

F1 | Extremely wide spaced

Separation

50mm

1/ Moderately narrow

(L5--16)-(5) a2, At

(L5-j-16) Al dslaal) il (e Ledle Jomnial) ciluldlly il (7) Jsasl

Location L5-j-16
E012°00.749 N31°57922 Location Astronomer
534m Height
4mx7m=28m Space Sector
Carbonate Type Rock
oS Type Roughness
29cm 60cm 80cm 69cm Continuity
carbonate < 5 4tk 3l 5 Infilling materials
67.5mm Separation
220cm || 335cm || 170cm Joint Spacing
S &y st Type Weathering
sl ) | Type sediment beside blocks
0 N I N N I 3 M IRtaitad
Ailasall Al jall /7 jacadll
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(L5-J- 16) Asiluall Tal,all 0 el

L5-j-16 adsals A5 (7) J<a

§):\,\S E)}La J<ay ¢Oslia Aahia uls.ul ijaud\ sleall ObA L_A.c\ ‘f Ay 5a A4y ul
Waie ey 48Siag il o agagy i douia Cilia <l K o) Al
il Hhad e pdadll Gag G BN (Ao Sy Wobed () gagee (sl by

BN
RQ D =115-3.3 (Jv) RQD=115-3.3(165) | =85% (R3)Fair
Quality
Joint Spacing (Js) 170+335+220/3 =242cm | F1 | Extremely wide spaced

Separation 65.5mm 1 Moderately wide
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(L6-i-16).(6) &, A<

(L6-j-16) Al Aslasal) sl (e Ledle Jomniall cilulidlly bl (8) Jsaal

Location L6-j-16

E012°00739 N31°,57424 Location Astronomer
618m Height
Smx6m=30m Space Sector
Carbonate Type Rock
Aadall y deelll o Adass i Type Roughness
46cm 270cm 110cm 71cm Continuity
& i i 5 ke ) g Infilling materials
283.78mm Separation
220cm | 335cm | 170cm Joint Spacing
ASailShe Ay gt Type Weathering
A8a Tna Gl “ Type sediment beside blocks
6 | 55 15 5 48 45 | 24 2 Joint Set No
Cm
4 6 2 2.5 1 2 1.5 1.5

Agilagall Al At} // sdaall

(L6-J- 16) “iamall doi jadl 1 jommal

L6—j-16 gisally AL (8) J<al

Gohll Glo ais il e as A el @t angy Cal) gaill (e AES 238 a3
@ Sl okl Jiar (slly A (ginal) aa 90 gy 2as AN 038 ¢ aadll i)




Lam) aglal) Laa

Agsanll Al LaBluall £ 55 (ge (5Sons Leie Aaiiall oY) @l f AR AS)al) o5 o
Jody ACulSeal) Aysatll ABSY o2 B Sy B AL A spld) Al g cld
e O Al B AN oagr BrAll Alalsall cilSy SISl Apsally cblall saa
Aaca A ) @l Caa s lan sa))y ABSH Ll Allaial) Ml dalull S

RQD=115-33(v) RQD=115-33(132) | 71% | (R3)Fair Quality

. . Extremely wide
Joint Spacing (Js) | (Js) = 170+335+220/3=241cm F1

spaced

Separation 65.5mm Moderately wide

( (Location L-j-16 ¢ Us¥ls RQD (yn Al

RQD RQD % gLy
35 534
90 4 71 591
80 | i i 71 605
70 < ®RQD 71 618
Nl N N E N = 520
534 591 605 618 620 B35 a5 635

sum RQD % Descriptive Term || Svmbols Descriptive Term

75.66 75 -9 Good R2 Good

( (Location L—j-16,3 ¢ lis¥ls RQD ¢y 38l sy (9) S

i Ay aaall saga cpas Rock quality Designation d s<ise »RQD o s
RQD =115-3.3(V)--eeeererreererrrenenns (2)0skacell Gy Lesbin

23 el llg saladl o Jualsdll aas w3 5 (Volumetric joints) e, & (V)
(R2) Casiosy 53y (LoJ-16) gisall b aladl donssial) (S8 (conSa jial) 3 3
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(Location L-j-16) & (Separation) ¢ LYy ¢ Akl
Speration Speration/mm | m/ g )i

65.5 534

80

0 " N\ A 46.25 605

=4==Speration
20 65.5 618
0 ' ' ' ' ' ! 405 620
534 591 605 618 620 635
50 635
Sum Aperture Term
88.83 60— 200 mm Moderately wide

(Location L-j-16)

Duaailly § i1y o 38 (10) IS

cosall bad sl e al pslaall il 380 o aclall o Adled)l 4 aaly Jladly)
O &l 88.83MM s 4iay Jasie AL o3 & Jlail) o LS MM & qang

moderateiywede8.83mm . s AN & (35830 S ddluall o gia e

((Location L-j-16 4 ¢ Wy¥ls Js o Al)

J Jscm g1y
635 S s5u 242 534
%21 %20 123 591
190 605
591
620 %10 241 618
w13 149 620
618 605
%20 %16 251 635
sum Intervals (cm) Symbols Bmiption
199,33 60-200 F2 Widely spaced

(Location L=j=16, ¢ s ¥ls JS G a8l eass (10) <
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ale Cuungy Aainy db by i sy el ol Cipe L dilaas 1 (j8) Gardll ol
O Al Claa i Cua 38058l laghadl) e Hhill (s duhall Al Gsall
O G (Raniia) el a5 199.3 el Jawgiall ()\S6 cxdad) Jad Joha e (3580)
S 550 058 ol e Sl lgle el S ) Gl GRA Guy selall lske

Jeihal aal f 4k

£ Uiy Aadal -4

el 4 VPR S KV - F5* GO g B < (ETY. S |
Al A el JA) IS0 4 SiilSoal)

o lly Al il L83 wgyad) sl Lyl G Al a2y 2
el G e SN ) S 5m

(Osln Adlaie GG W adill o ap a0 A SPPNCH B VK PRI
Agpall S Al Ange ay

el s 2 s bt WA e 4 e Koy 4

L\ sl Sy ol sl

A adie by daall LI e Y A al)) ap g A bl @3 L5
dagiall e a5 oY) AL e

il a Ggaal i sl uhall A dhie 3 Ll , 5 .6
Al B <l

Al sandad i Sa e dy dli Sa i Y LT
c@aaall allaally s Nl A Jia
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aluaglll -5

lefsas asall @l A _aligins all d sl e i e J el -1
Lohall

s 8 Lyl g 2 all Ll G ylall 3 5)sall J5SH aay e Tass =2
o gaudl

Jiud i alay ja il e g Slay el Gy 8 o -3
LJisl)

Db dag u A la b gl i sl s —4

Azl By bl (e el Jsll il s e doa e Sl -5
gl A e asll

Aakine il ey Y Gy (e dndaall SSI) 3dhe —6

(&




483 o glad) Alaa

&bl

Ladie 1984 Ualla «g ATy Baga (lasba jae danyi .c jiadgl g dlgyli —1
213-212: (. dusndall Liaglgually (a )

ralal) i) Al g Y plas alles (1998 Basa (uiea Baga 2

Cpnl) aalall oSl alille g ) mhan allas (1998 Baga ¢piva 5aga =3

299: 4o, Gl aadl)

Aonalall ol ) Gausigl Laglpal) ibulid 1988 allu (3843 350aa —4
221:0m,  AsY) daskall gy
5- Bajzelj U. Likar J. Zigman F. Subelj A. and Spek S. 1992,
Geotechnical analyses of the mining method using long cable
bolts. In Rock support in mining and underground
construction, proc. int. symp. on rock 7
support, Sudbury, eds. P.K. Kaiser and D.R. McCreath,
pp 393-402.

6- Barton, N.R., Lien, R. and Lunde, J. 1974, Engineering
classification of rock masses for the design of tunnel support.

Rock Mech. 6(4), 189-239.

7- Bloom.A.L.,1978,Geomorphology,A systematic Analysis of late,

Cenozoic, landforms, Englewood cliffs, new jersey:p164.

8- Chatziangelou M. Christaras B.2013.rock mass blastability

dependence on rock mass quality. Bulletin of the Geological

Society of Greece, vol. XLVII, Proceedings of the 13th International
.Congress, Chania PP.2-13
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Mining Sciences 41(2): pp. 207-221.
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Abstract

This research aims to studies the gap between the output of an
Educational accounting system and the needs of business market, and
that by consider what the Educational accounting system and business
market have to be; from the point of three main categories; higher
technical institutes’ lecturers, the managers of administration of public
sectors and the graduates' students of higher technical institutes.
However, this research concluded to that there are some weakness in
teaching methods and also the old teaching programs which are still not
well developed, these methods are far from using the computer teaching
programs for instance. Moreover, there also some weakness in
accoperation between administration of public sectors and the foundation
of the higher education regarding the developing of the education
programs. In additional to that, these weakness, like the English
Language and the use of computer facilities lead graduating students to
lose the chances of getting proper jobs.

In another hand, there are no exist of teachers’ training programs
regarding English Language courses and computer courses which build
the lecturers’ ability of teaching.

This study recommends to concentrate on supporting the correct
education programs and methods with up to date once that lead students
to communicate more efficient with the variety of specialized subjects.
This study also recommends to increase the level of the graduating
students as well as the lecturer's stuff to rehabilitates them to modern
educational environment. And to continue developing the teaching
programs to minimize the gap between the Educational accounting
system and the needs of business markets.
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Abstract

The main purpose of occupational health & safety is to protect the
production elements, mainly, the human workforce which is considered
to be the prime element of the entire production process. The provision of
safe workplace free from various occupational hazards might minimize
the potential of work accidents and casualties that may threaten the health
& safety of employees in different work sectors.

The construction industry is completely different from the other
industries, where the highest rates of work casualties and deaths seem to
exist. Although, the area of building & construction involves a tiny
percentage of the total workforce, the rate of occurrence of the critical
work accidents and casualties can be higher than in other relevant
industry rates.

This research study was conducted in (2013-2014) and was targeted at
assessing the actual application of occupational health & safety
procedures in the construction industry (i.e. the current construction
projects being carried out in Zliten, Libya). Therefore, analytical &
descriptive methods were used to collect the necessary data. Also, a
questionnaire was constructed and contained three sections. It included
36 items; the subjects of the study were 35 safety engineers (specialists)
in the construction projects in the city of Zliten. However, due to the
small number of the subjects, a comprehensive & inclusive method was
used. Subsequently, 34 questionnaires were collected, and only 4
guestionnaires were dismissed because they were not administered by the
participants. The percentage of the attendance was estimated at 85.7%.
Overall, the study came up with some important conclusions which are as
follows: first, those employees were not given any awareness with
respect to the safety procedures on a regular basis which was rated at
34.7%. Second, the documentation process of work accidents and
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casualties inside work place never seemed to exist, which was estimated
at 29.2%. Third, the department's administration to keep a clear written
record of the occupational safety procedures did not appear to exist
which was relatively recorded at 36.7%. Fourth, a weakness in
implementing some training programs for occupational safety in
construction projects was relatively spotted at 28. %. Fifth, there were no
internal work policies to regulate the occupational safety conditions
which were also noted at 32.7 %. Finally, the study drew a final
conclusion to suggest some recommendations to help decision-makers,
employers and employees to better develop some occupational safety
programs in this sector to maintain the safety of the production elements,
mainly, the human element.

Key words: occupational safety, work accident, work casualty, the rate
of casualty occurrence, the rate of casualty severity
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Abstract

Phenols are among the most common water pollutants present in
industrial effluents. In this study, the performance of white marble dust
(WMD) that removes phenol from water is presented. The effects of
various parameters such as contact time 30-120 min, initial phenol
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concentration 1.0 -25 mg/l, temperature 25C°-35C° and mass of WMD
0.1g — 2.0g were investigated, at solution pH of 6.0 and shake rate 150
rpm. The procedures for sample preparation and removal of phenol on
Bach system. The adsorption capacity was found to increase with an
increase in the mass of WMD In experiments with distilled water 1870.3
pg of the phenol was removed After 120 min at 25 C°. In experiments
with spiking different water samples with known amounts of phenol, the
phenol was also mostly removed covered 97.1-101.5 %

Keywords: WMD, Phenol, Bach system, Removal, water
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Abstract

The aim of this study is to recognize the reality of the security of
information systems in commercial banks in Libya, And the risks that
may occur in these banks, which have a negative impact on their
performance and to identify the impact of information systems
penetration of banks in economic terms, and knowledge of preventive
measures in the banks to prevent the exploitation of security
vulnerabilities, This study provides a vision for the development of the
security of information systems in the bank, and through sheer study in
one of the commercial banks in the Libyan city of Gharyan, a branch of
the Commercial Bank of Gharyan, Researchers have used the descriptive
analytical method and the questionnaire for data collection. The study
found a number of conclusions about information security in the Libyan
banks, from these results that there is no risk about the information
systems in the bank, but on the other hand, computers are unsafe in the
bank, if happened any penetrate on the information system of the bank,
the impact will be negative. The preventive measures taken to prevent the
exploitation of security gapes is not enough, and that the reality of the
security of information systems in the bank at the middle level and is
need to develop. The study recommends a range of measures that could
be taken to contribute to the activation of information security in
commercial banks, as well as increased preventive measures to prevent
the exploitation of security vulnerabilities in the banking system.
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Abstract

The aim of this research is explain the concept of electronics learning,
properties, advantages and the problems that could be faced and how
can solve them. There are many systems specialized in management E-
learning such as (LMS) Learning Management System and (LCMS)
Learning Content Management System and each of them has its own
properties thus, they have some similarities as well as some differences
in addition to make comparison between traditional technique and
electronic technique in education. The research also includes full
comparing between Moodle system as open source system and Black
Board as closed source system.
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Abstract:

This research addressing the concept of Just in time production system,
and also its components and targets applied in this system as well as its
advantages applying it. This research has also studied the differences
between traditional production system and just in time production system
and their effects of applying them on decrease the cost. However, this
research views some studies and researches and also some Arabic and
English books regarding this research title. Moreover, this research
concluded to some results, these are some most important of them; first,
applying just in time production system leads to reduce the quantity of
stock which will in crecise the eost regarding stock warehouses.
Secondly, stop and omitting all works and activities which are not adding
any value to the production. Thirdly, applying this system gains the
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highest level of quality. Fourthly, it helps to continue developing and
innovating encourages. In other hand, this research ended to some
recommendations, this research recommends on, working on some
seminars that handled by Libyan government to identify the just in time
production system and also its importance of applying it., continuing
doing more studies and researches that deals with the same field of this
research.
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Abstract

This research aims to introduce the phenomenon of money laundering in
all its aspects, and to explain the effects thereof, as well as to identify the
com efforts exerted to combat it. This phenomenon, because of its
negative effects on society, has become a source of concern to many
countries of the world. Lt depends on changing the status of funds
obtained illegally in the course of criminal activities such as drug
trafficking, smuggling, corruption, etc, to appear as legitimate funds
based on this on the banking system. This research has reached a number
of results, the most important of which is that money laundering
operations are organized crimes within financial institutions, In light of
the results of the research, a number of recommendations were
emphasized, the most important of which is the need to increase the
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efficiency of employees in financial institutions in order to detect and
report on any money laundering operation and to work on enacting laws
and penalties. Deterrent in all matters related to criminal activities, and
the need to activate international cooperation in combating money
laundering.
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Abstract

In order to maintain the requirements and conditions for mankind to cope with
the new development, it has been necessary to tackle workplace accidents and
casualties. This entails the process of regulation, designing and planning and
safe work actions. Also, it maintains the safety of the entire production elements
from accidents and hazards that might result in some deep disasters to works, as
a fatalities or damage to machineries, materials in the workplace.

This study was carried out at National Oil Wells Drilling & Work over
Company (N.O.C) to investigate the effects of these accidents and tracking
down their indications back in 2012, 2013 and 2014.

The aim of which was to come up with an effective program for occupational
health and safety measures in order to minimize work accidents and put an end
to those casualties accordingly.

This study, therefore, concluded that the main causes of work place accidents
were mainly falling from high places, tripping over things and bruises, which
were estimated at 62.5%. The higher incidents were in high and lower limbs,
which were estimated at 70%. The main cause of accidents was providing
personal protective equipment's, distraction and falling uncovered moving
machineries. Casualties rated at 15.95% in 2013, and 9.55 in 2012 and 9.40 in
2014.

Keywords:
Occupational health & safety, Workplace accident, Drilling, The frequency rate
of casualties, the rate of the severity of casualties
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Abstract

In This paper we obtain a mathematical model to calculate and simulate
the relationship between the real power (P) and the reactive power (Q),
for the three phase capacitive load of Short transmission Line, Where the
equivalent circuit developed one short line and transfer of the input
voltage and the output voltage. Key elements in the transmission line are
the resistance and inductance relative to the length of the line and
sometimes per unit length. the general Voltage equation is shown and the
relation between active, reactive power is showed. And finally the results
are discussed. These results are very important to show the relation
between P and Q for the capacitive load that can be sent by short
transmission line and taken into account before and during manufacturing
and operation. This leads to increase the age of transport and load line to
maintain this equipment technically and save money from the economic
hand. All calculations and simulations in this research have one phase
and that can be attributed to three phases by beating the factor three
assuming equilibrium system.
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