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From Editor’s Desk

My message to
engineers

my brothers, sisters
and colleagues

Studying engineering and working in the field is a unique
experience.

In all these years, an engineer acquires many skills and
achieves expertise that provides a strong foundation to face
challenges and work pressures as well as to advance and
develop the engineering field.

My fellow engineers, since ancient times, engineering has had
a distinct footprint. There is a lot of historical evidence that
confirms its importance and role. This distinction has
continued through the ages.

Now, with the development, scientific and industrial
revolution, the engineering field faces several challenges that
promote the profession and opens the way for creativity and
excellence.

Our beloved Bahrain is safe in our capable hands. This is the
shared responsibility of all of us, who are motivated to give,
create and advance.

In science and in work, we develop our country to be
distinguished locally, regionally and globally.

Eng. Huda Sultan
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A Journey with an Engineer

She was among the Elite Group
who Graduated as Civil Engineers
From Gulf Polytechnic in mid
Eighties Engineer Ghada Al
Marzooq worked in both Public
and Private Sectors although
she became an engineer by
Coincidence

She hope to prepare Technical
Manuals and Procedures to
Ensure the Quality of Engineering
Services in Both Design and
Construction

And to adopt Laws related to
Fees Owned to Local Offices in
support of them and to prevent
unfair Competion, which will
have negative impact on the
Engineering Services In Bahrain



Engineer Ghada had a good life in general
and considers herself lucky to have lived with
two very hard-working parents. Her father
Hameed Al Marzooq, a self-taught pioneer who
had worked very hard in various walks of life
and achieved personal and financial success.
She describes him as “a very funny person, full
of energy and positive thoughts and was a
source of encouragement to all of us”. Her
mother Zahra Moustafa, an educator and a
serious person, full of drive and initiative. She
came from Lebanon as a young girl and had to
overcome a lot of barriers and hurdles to
achieve her goals especially those related to
educating the local community, where she lived
in the Northern Governorate of the Kingdom of
Bahrain.

This issue of “Al Mohandis” deals with a

.‘5 female engineering figure who has a long
\’r;m < history in the field of engineering in the public

“and private sectors. She has many views on the
~ engineering sector and profession.  Our
interview with her will not only touch upon her
experience as an engineer but will go deeper to
identify her journey on the personal and
professional basis.

Ghada Hameed Al Marzooq who was born
. inJidhafs which is considered one of the largest
» villages in Bahrain and was always known as

| "ﬂi!.i
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interview today for this edition of Al Mohandis.

Tell us about yourself. How was your

childhood and growing up?

My childhood was beautiful. I knew the
meaning of true friendship very early and had
many close friends. I enjoyed life in this
beautiful village and loved its people and their
simplicity. I was known as the principal’s
daughter and I extremely treasured this referral
and felt proud that my mother was the principal
of the first girls’ school in the village

The other part of my childhood was my
relationship with my second home, Lebanon.
This beautiful multi-cultural country where we
used to spend all our summer months visiting
our relatives from my mother’s side. In Lebanon
too, our home was in a village where my uncles
and aunts lived with their children. In addition
to our extended family and friends. All of them
came from a different culture and educational
background. There I learnt the value of
education and participation in the public life. I
became immersed in the values of patriotism,
women rights, politics and constant learning.
You can say that my childhood was impacted
by living in these two different environments
and shaped me and my personality in the form
you see today. I would say some how shy and
reserved on the one hand but courageous and
outgoing on the other.

I lived a very beautiful and protected life in
the early years of schooling until the
intermediate stage. Then had to break away
from all of my environment which included
school, friends, neighbors, teachers who knew
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A Journey with an Engineer
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me and the community when I started
secondary education. My parents chose to
enroll me in Manama secondary school where
as all my school mates went to Isa town. The
move to Manama secondary school meant
losing my social support and familiar
environment. This move shocked me to an
extent that it impacted my performance in the
first year of secondary education. This situation
improved gradually as [ made friends and new
acquaintances.

What does engineering mean to you and
how do you interpret it as a profession

and as a way of life?

I entered the engineering field by chance,
as I wanted to do business management. This
did not happen because of the large number of
applications for this specialization. I went into
engineering, thanks to Dr. Kathem Rajab, whom
I met by accident. He saw me and my father in
the corridors of the administration building of
the Gulf Technical College and asked what we
were doing there. He said I should apply to
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study engineering rather than business
management and that is what I did.

I got through the entrance exam, which
had been specially set for late applications and
enrolled into the engineering field hesitently. I
was kept on the waiting list for Business.

Two weeks into engineering and I was able
to feel the beauty of this practical specialization
that touched on our daily life so much that
when I was informed after a short time that
there was a chance to join the business
administration, I refused without hesitation
and chose to stay on.

I studied for three years in the building
and construction department at the Gulf
technical College. After attaining my Ordinary
National Diploma I worked for one year
between 1981-1982in the Building Supervision
Department of the Ministry of Works on a
project related to the construction of the Sorting
office building in Muharraq. Whilst waiting for
the opportunity to continue my studies for the
Bachelor degree abroad.

I loved the engineering field, both as a
profession and as a way of life and this became
certain without any shadow of doubt in my
mind when I joined the Construction Projects
Department in the Ministry of Works.

In the spring of 1982, my father came to
the house full of joy, carrying the local
newspaper. It said the Gulf Technical College
had become a Polytechnic and it was now
awarding bachelor’s degrees in various field
including engineering.  So, I submitted my
resignation from the Ministry of Work and
enrolled in the Civil engineering Bachelor
program. My colleagues and I graduated in
1985 as the first batch to graduates with a
bachelor’s degree from the polytechnic which
then became the University of Bahrain.

in August, 1985 I rejoined the Ministry of
Works. During my tenure at the inistry, I
attended several studies, courses and
conferences. The most important of which
were courses in Structural Analysis using
computer software. Also, Deterioration of



Reinforced Concrete Structures and Repair
Methodolgy, and the use of fiber Reinforment
in concrete structures and Geotechnical studies.

Having worked for six months on the
expansion of the Bahrain Airport, I was selected
to go to the UK for training at Scott Wilson
Kirkpatrick’s head office in 1990.

Later, during my work in the Ministry of
Works, I joined the M.Sc. in the afternoon at
the University of Bahrain. I received my Master’s
Degree in Civil Engineering in 1997. In addition
to academic studies, the Ministry provided us
with training in the field of management and
leadership, contractual laws and engineering
valuation. In November 2004 I received a
certificate from Saif International in Value
Engineering.

How was your path in engineering?

At the beginning of my professional career
in 1985, I did not get job opportunities suited
to my professional qualifications. So, I workd
for three years in the Structural Engineering
Section in the Ministry of Works, on the
technician scale. But I was determined to
continue working in this Ministry and I was
sure that if I remained I will get the opportunity
to move in to a better job once a suitable
vacancy become available. After three years, I
was promoted to the professional scale in the
same Section.

During my work in the Structural Section,
I must stress that I got a lot of support from the
Section Head, Mr. John Holden and the Senior
Engineers Fuad Sharaf and Hisham Al Moayyed
and [ was given equal opportunities to work as
an Engineer similar to my other colleagues
despite being on the technician’s scale. I must
also stress the reason for my passion for the
engineering profession was due to two people.
The first was my late husband Jameel Khalfan
who made me look at the engineering profession
as a hobby and passion rather than a job and
source of income. Jameel managed to transfer
to me his own passion about this profession to
an extent that this became an integral part of
our lives at work and home. Our daily
conversations on the road, at restaurants and
during holidays included everything that
surrounded the profession. He trained me to
pay attention to the small details that normally
we don’t see or ignore. Jameel transported me
from a level of an ordinary engineer to an
engineer who was observant and aware and
was able to understand and analyse. He
involved me in his unique architectural ideas so
much that it became an integral part of my
personality and has made me more familiar
with the secrets and beauties of this wonderful
profession.

The second was engineer Fuad Sharaf who
trained me and taught me sincerely and led me
see the beauty of Structural Engineering which
is not less than the beauty of Architectural
aspects.
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A Journey with an Engineer

I like in the engineering profession dreams
turns into reality, where ideas and requirements
of clients can be translated into plans and
images on paper and then turn into beautiful
concrete buildings. Like raising a child whom
you nurture and take care of until he/she stand
on their own feet. In addition to the team spirit
that evolves with every project where people of
different specializations work together on
achieving a specific goal.

What are your achievements?

During my 21-year career in the Ministry, I
had the opportunity to work in a number of
Departments and on many projects. Although
the longest period was spent in the Structual
Section and that’'s where I became a Senior
Structural Engineer.

My work included the design of many
government projects like schools, health centres
and buildings of different types and sizes. The
most important of these I would suggest were:
The Driving School in Aali, The Maternity
Ward in Jidhafs Health Centre, The Hotel &
Catering Training Centre in Muharrq, The
Educational Complex in Isa Town and Jidhafs
Mosque and many Schools. One particular
project I am very proud of is the Shaikh Khalifa
Institute in Busaiteen. In this project I was the
sole structural engineer and had to fulfil the
requirements within a short period of time.

In 2004, T worked on designing Nine
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Residential Buildings in Isa Town under the
Department of Technical Affairs at the Ministry
of Housing when the Ministries of Works and
Housing were amalgamated for some time. I
used to work in the Ministy of Housing for three
days on the residental project and in the
Ministry of Works for two days on the Productive
Families Project Building in the Seef Area.

This situation lasted for six months and I
was able to complete both projects
simultaneously. In recognition of this I received
a thank-you letter from Engineer Mohammed
Khalil Al-Sayed, Assistant Undersecretary for
Construction and Maintenance Directorate and
a special reward from the Minister of Works
and Housing Engineer Fahmi Al-Jowder in May
2005.

In addition to my structural engineering
design work I was required to conduct site visits
to old premises and existing buildings to
provide professional advice for repair and
maintenance. The most important buildings
that I have examined and reported on are the
Government House, Sheikh Salman Health
Center, the Fish Farming building in Sitra, the
old post office building in Manama and many
more.

Between 1996 and 1998 I worked in the
Development Section.. The nature of my job
was to coordinate the work of different
departments and to provide suggestions for the

o — S —
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development of technical works, techniques
and systems. To this end I became involved in
studying new Building materials and Products

available in the local market and provided
technical reports about these .

I would like here to remember the
supportive role of the late Engineer Ebrahim Al
Majid, in trusting my work and my judgement
and pushing me forward to achieve. I received
several letters of appreciation from him.

Furthermore, between 2001 and 2003 I
was seconded to Batelco. This golden
opportunity was supported by HE Mr Fahmi
Aljowder Ex-Minister and Eng. Ali al-Jalahma
Ex Undersecretary. They actually had the vision
that any experience of work in any organization
- especially in the private sector - will add
momentum and new expertise enabling
Bahraini engineers to work professionally and
efficiently for the good of Bahrain. This is what
I was told exactly by HE the Minister when he
was approving the secondment request.

While serving at Batelco, I worked for the
Building Services Department looking after the
maintenance of mobile base stations. I was
appointed as Project Engineer to convert the
Vehicle Workshop in Hamala HDQ to Staff
Accomodation. This job involved the
decommissioning of fuel station and converting
the workshop into suitable staff accommodation
building.

What did you learn from engineering as a
job; how do you manage your private
engineering?

I resigned from my job at the ministry at

the end of August 2005 to join my late husband
in our private Engineeing Office (Jameel
Khalfan Architects) where I act as an engineer
and a Manager at the same time.

Working in our private business thought
me the value of organization and commitment
and these values became part of my professional
and personal life. Through our commitment to
quality and standard and our respect for
organization and effectiveness our office gained
a great repution and hence became a choice for
clients to approach to obtain engineering
services.

Besides, my work became my life. Every
day I learnt a new thing and acquire a new skill
as the engineering profession requies constant
learning and developments in styles, knowledge
of materials and techniques. I have realized
that devotion to any work is the key element
that shows respect to the job to be done and
affiliation with the team to execute the job
properly. I am very proud to say that together
we have managed several small and medium
size projects.

Are you satisfied with what you have
achieved so far? What would you like to
achieve in the future and what is your
philosophy in life?

I am extremely satisfied and thank God for
what he has given me and for my achievements.
Nevertheless, I hope to get the opportunity to
work on special projects like for example
designing a private school, an academic
institution, Elderly Housing project, or any
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A Journey with an Engineer

other construction projects of the kind that
touch the lives of people and society.

My philosophy in life is shortened in three
main statements that I follow and determine
the course of my life: The first is the Saying of
Imam Ali (PBH): “Harvest for your life as if you
are to live eternally, and work for your Hereafter
as if you will die tomorrow”. The second are
two sayings by Prophet Muhammad (peace
and blessings of Allah be upon him) who said:
“Allah loves that whenever any of you does
something, he should excel in it”. And the other
saying: “No one of you becomes a true believer
until he likes for his brother what he likes for
himself.”

The key values in my life in order of priority
are: honesty, sincerity, respect, friendship, love,
principles and patriotism.

When you became a member of Society
of Engineers? And are you a member in
other societies?

In 1985, I joined the Society of Engineers,
and in 2006 I became a Board Member. I
participated in many activities and organized a
number of conferences. I was the Chairperson
of the Technical Committee for a Conference
on Concrete Deterioration, which was organized
by the Bahrain Society of Engineers for six
consecutive times.

12 | ALMOHANDIS May 2019

In addition, I am a member of Bahrain
Society For Training & Development. I am also
happy to say that our office has designed and
currently executing the new premises for the
Society in AL-Buhair.

[ am also a member of Fatat Al Reef Women
Association where I hold the position of Finance
secretary (director). We organize many
cultural and social activities in addition to
specific events to raise the awareness and
knowledge of our members and the women at
large.

What is your favorite hobby?

My best hobby is travelling. I have so far
travelled to many countries around the world
and strongly believe that its great fun and
enjoyable but also its educational and
knowledge building. In that the more you see
other cultures and understand about them the
more aware you become and understanding.
My other favourite hobby is writing which I
intend to do more off after I retire. I have
written one book called “Destiny and Biography”
in which I wrote about the role my beloved
mother played in advancing the role of
education in the 50’s and her constant struggle
to get girls to come to school, especially from
the villages. In this book I made a reference of
the first Girl’s School in Jidhafs.
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What does family mean to you? And who

are your family?

My immediate family are my parents, my
brothers Ali Al-Marzooq, Accountant and Raed
Al-Marzooq, Consultant Surgeon and their
wives, my cousin Badria Al-Marzooq and their
kids. My immediate family give me security,
love and future. My extended family, are my
friends, my resort in times of prosperity and
distress. I usually don’t care about the number
of friends, but rather the degree of closeness,
our shared values and understanding of similar
ideas, principles and lifestyles.

What is the most disappointing situation
you have faced? And in contrast, what is
the happiest situation? What do you wish?

Usually, I do not like to dwell on negative
events or experiences because I believe they
are short term. Also I have every faith in the
Quran Verse which says “But you may hate a
thing although it is good for you.” That's why I

prefer to speak about happy events and
situations that has faced my in my professional
and personal life.

I get thrilled and truly happy when a client
shows appreciation for the work we have done
for them. In partidular I value the appreciation
which I got from the Bahrain Society for
Training & Development for designing and
supervising their new premises in Al Buhair.
This award was both pleasing and showed a
high degree of appreciation. The second award
came from the Supreme Council for Women
during their annual celebrations of women
high achievers. It was a nice surprise and I was
very happy to note that such organizations
recognize achievements.

What do you wish for the profession of
Engineering in Bahrain?

I wish a lot! In other words, I wish this
profession constantly grow and develop in my
beloeved home Bahrain.

I hope to prepare Technical Manuals and
Procedures to Ensure the Quality of Engineering
Services in Both Design and Construction And
to adopt Laws related to Fees Owned to Local
Offices in support of them and to prevent unfair
Competion, which will have negative impact
on the Engineering Services In Bahrain

I wish it gets the appreciation it deserve in
the society and I wish that all engineers feel
proud to be affiliated to this distinguished
profession.

May 2019 ALMOHANDIS | 13

A Journey with an Engineer



Magazine File

Oil Minister Inaugurates Maintenance
and Reliability Conference

&b

MAINTCON

Ubectar that o
F bk Mokarrad b Khalts Al Ity
Brescr o 4

U loicly dluall Uga yuslill buuwgh @ il 1600 g yaige
5TH MIDOLE EAST MAINTENANCE & RELIABILITY COMFERENCE

WRONATIVE SOLLITIONS N

MAINTENANCE. RELIADRITY £ ASSET MAMNAGEMENT

28 November - 2018

VAINTENANCE &

ONFERENCE r/
= =

Oil Minister H.E Shaikh Mohammed bin
Khalifa Al Khalifa opened the 5th Middle East
Maintenance and Reliability Conference and
Exhibition on November 25 at the Gulf Hotel’s
Gulf International Convention Centre.

Stakeholders, engineers, specialists and
CEOs of local, regional and international
companies were among more than 800
professionals from 15 countries who attended
the event, which introduced the Ilatest
technologies in the field.

The event was organized by the Gulf
Society of Maintenance Professionals and the
Bahrain Society of Engineers in coordination
and cooperation with the National Oil and
Gas Authority, with the support of Saudi
Aramco, Bahrain Petroleum Company (Bapco),
Kuwait Petroleum Company, SABIC and other
local, regional and international companies.

Speaking at the opening, the minister
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welcomed all delegations and wished them a
pleasant stay in Bahrain.

He said the Government of Bahrain
attached great importance to enhancing the
role of oil investment and pointed out that the
relative stability of international oil markets
in the past year was a catalyst for oil companies
to pump more oil investments and implement
new projects into expansions covering
exploration, development, production, gas,
refining, petrochemicals and other major

industries, in the process -carrying out
preventive,  predictive and  proactive
maintenance.

The minister said the government also
attaches great importance to enhancing the
role of oil investment, which benefits the
national economy. He said the Bahrain
Refinery Project, Bahrain Gas Station Project,
Bahrain-Saudi Arabia Pipeline Project, the



LNG Port Project and others need to be
established and these need maintenance.

He praised the diligent efforts of oil and
gas maintenance workers, which strengthens
the competitiveness of the vital sector and
also contributes to environmental aspects.

The minister thanked all participants, the
President of the Conference, the Bahrain
Society of Engineers, the Gulf Association of
Maintenance Professionals, members of the
Organizing Committee, the supporting bodies
and the exhibiting companies for their efforts.

He said the National Oil and Gas Company
is keen to overcome all difficulties for the
success of various specialized international
events that strengthen Bahrain’s position as
an important regional centre for holding
international events.

Good Opportunity

Saudi Aramco Vice President of Industrial
Services Abdulhakeem Al-Gohhi spoke of the
importance of this event, characterized by its
attraction for major local, regional and
international oil and industrial companies. He
said it is a good opportunity to exchange
information and experiences and get
acquainted with the latest products.

Attraction for Bahrain

Bahrain Society of Engineers President
Dr. Dheya Tawfiqi said they are keen to attract
the most prominent conferences and
specialized exhibitions to Bahrain. He thanked
the minister for his patronage of the conference
and the accompanying exhibition.

He said the event is one of the largest
conferences and exhibitions organized by the
association because of its high level of
specialization attracts elite scientists and
specialists as well as top sponsors and
exhibitors.

He said the society is keen to ensure that
the conference and exhibition add something
distinct each time.

“This year’s conference included, for the

Magazine File

first time, a special platform for inventors to
showcase their innovations and in this growing
sector.

“This is
innovators to showcase their talents among
local and international oil and gas companies,
government officials and senior figures.”

a unique opportunity for

Specialised Papers

Conference President Nizar Al-Shamasi
spoke about the importance of technical
papers, including comprehensive material
assets management (HPAM), strategic and
tactical perspectives, how to design and
implement effective oil analysis, operational
excellence in M & R, root cause analysis for
maintenance and reliability and related topics.

He said the conference and accompanying
exhibition includ ed 54 technical papers in
addition to a number of discussion sessions
and practical dialogue, which were attended
by a distinguishe d elite of global speakers
from oil companies.

The event also included a number of new
initiatives that celebrate the industry, such as
the Gulf Society f or Maintenance and
Reliability Award and other initiatives.

“The conference reviewed 54 specialized
working papers pr e sented by a group of
engineers and specialists in the maintenance
and reliability sector around the world,” he
said.

The conference will included six keynote
speakers from Bahrain, the Gulf Cooperation
Council and the United States.
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Reliability & Systems Completion

ABSTRACT

Industry data tells us that construction
carryover work is a common project problem
and negatively affects reliability. A properly
implemented Systems Completion program
will prevent significant construction carry
over and will lead to more reliable operations.

What is Systems Completion? It is a
process that bridges all the functions,
disciplines and activities of a project from
detailed design through startup.

Today’s Systems Completion Process has
its origins from programs developed by
numerous industry governing bodies such as
the American Petroleum Institute (API) which
in the 1970s developed API 700 (Checklist for
Plant Completion) as well as NORSOK’s (the
competitive standards administrator of the
Norwegian offshore sector) Mechanical
Completions program with the Ilatest
development of API's Recommended Practice
for Facilities Systems Completion (API-
RP1FSC) issued in July 2013.

The American Petroleum Institute (API)

definition for Systems Completion is: The
systems completion process is the sequential
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GAVIN MCLEOD
BMP Systems Completion Manager

ADAM ONULOV
Communications Specialis-Archipelago

activities within a project that verify and prove
the construction, installation, integration,
testing, and preparation of systems have been
completed as designed, and thus, the facility
is ready for Start-up and Operations.

However, in the Author’s view, this
definition is missing three words: “reliable”,
“safe”, and “maintenance”.

OUR DEFINITION

The systems completion process is the
sequential activities within a project that
verify and prove the construction, installation,
integration, testing, and preparation of
systems have been completed as designed,
and thus, the facility is ready for safe Start-up,
reliable Operations and Maintenance.

SC takes a holistic view of the project and
focuses on what is historically a weak point in
project execution - “interface management”.

Why have a Systems Completion
Program? The petrochemical industry is
lagging other industries in delivery of Major
Capital projects (MCPs). The blue line below
shows industry data that 75% of the projects
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in the Oil, Gas and Petrochemical Industry do
not meet operational expectations in the 1st
year of operation.

More worrisome numbers:

Planned vs. actual facilities execution
duration:

* 2010 = 33% average over-run

Planned vs. actual total facilities cost:

* 2008 = 56% average over-run

Planned vs. actual Start-up duration:

* 2008 = 56% average start up duration
slip

A key reason for this poor performance is
that latent (or previously undetected)
problems from prior project phases cause
delays and reliability issues due to the lack of
an integrated systems completion program.

How does Systems Completion fit in?
Industry Peers (Exxon, BB COB Total, Shell,
etc.) that recognize this gap all have functional
expertise to support projects with common
processes, including standardized tools and
centralized project management offices. API
has also recognized the gap and developed
standardized recommended practice in
conjunction with many major refiners,
(RP1FSC) first issued in, July 2013 as
mentioned previously.

Magazine File

Business case

Plant Performance After Construction Completion

The Case for Change - “Typical

Versus “Flandess
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The following quotes are from the
NORSOK Mechanical Completion and
Commissioning standard Z-CR-007: “Early
establishment of commissioning packages is
essential for an orderly and effective project
completion. The commissioning plan shall have
maximum priority to enable reversed planning
in all project phases. All fabrication and
installation planning shall be system oriented.”

Systems Completion teams are comprised
of Operations, Maintenance, Engineering,
Quality, HSE and Construction personnel.
Systems Completion teams are independent
of Construction and report director to the
project director or turnover director.

How does Systems Completion
Enhances Reliability? Industry data tells us
that construction carryover work is a common
project problem and negatively affects
reliability. A properly implemented Systems
Completion program will prevent significant
construction carry over.

Toincrease short- and long-term reliability,
design is validated by recording and
documenting that each component on a
system basis has been built and correctly
tested to the project’s technical codes and
standards.
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SYSTEMS COMPLETION & RELIABILITY

Systems Completion Delivers

Enhanced Safety ( Enhanced Most efficient

— In construction Reliability — Both project completion

and operationally short term an schedule — system
long term d\, approach

Some Examples:

18

Equipment Preservation monitoring
Verification of OEM manuals
Checksheets, supporting procedures
and  certificates =~ which  verify
precommissioning at a component
level has been correctly performed.
Punchlist tracking and verification
Flange Management from construction
all the way through startup
Precommissioning static energized
tests checking functionality at a
component level

Commissioning dynamic tests

Startup and performance test procedures.

ALMOHANDIS Mmay 2019

CONCLUSION

Safety, Reliability and Efficiency. These
are the 3 main deliverables of a Systems
Completion program.

Consistent early deployment and early
implementation of a robust Systems
Completion program will result in higher
quality, improved schedule performance, safer
start-ups, safer  operations, improved
reliability, and ultimately increased revenue.
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WHERE DOES SYSTEMS COMPLETION FIT IN?

Typical Project Stages

Detailed . Pre-
. Construction o
Design Commissioning
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Systems Completion teams are comprised of
Operations, Maintenance, Engineering, Quality,
HSE and Construction personnel.

Commissioning
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Algae Hold a
Future for Heavy
Metal Treatment
from Wastewater
In Bahrain

DR. S. M. ZAKIR HOSSAIN
Asst. Prof., Dept. of Chemical Engineering,
University of Bahrain, Bahrain

Industrial wastewaters (e.g., textile,
leather, tannery, pulp mills, steel industries,
electroplating and other metal processing
industries) contain heavy metals such as
cadmium, chromium, lead, zinc, copper, and
others. These metals are carcinogens and are
toxic to human, fishes and other living
organisms. Several diseases are involved to
human including Alzheimer’s disease,
Parkinson’s disease, multiple sclerosis,
osteoporosis, developmental disorders, and
failure of several organs (e.g., heart, kidney,
lungs, immune system). Thus, treating of
heavy metals from industrial waste water and
beach water, is very important. The
conventional methods of industrial wastewater

# | 'L"*él‘- . Y

Algae growth at UOB lab
under artificial sunlight

Algae powder
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treatments involve chemical precipitation, ion
exchange, electrowinning(electroextraction)
and electrochemical methods. However,
chemical precipitation, electrochemical and
ion exchange are not eco-friendly due to the
use of chemicals and they require high costs to
operate.

The biological method of wastewater
treatment using algae is the safest from the
environmental point of view, this method
relies mainly on the content of microalgae
which contains carbohydrate materials with a
high ability to adsorb heavy metals. This
method is cheap, simple, cost-effective, and
do not represent a technical burden to be
added to production costs.

Algae Species

Algae are diverse family of photosynthetic
eukaryotes species. Over 36,000 different
species of algae are available in the natural
ecosystem. Most of these species are aquatic.
Algae species can be classified as red algae,
green algae, brown algae, diatoms, blue green
algae (prokaryotes) or dinoflagellates. Here
at University of Bahrain (UOB), two blue
green algae species Chlorella Vulgaris (CV)
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and Chlorella Kessleri (CK) were used for
heavy metal treatment. These species do not
depend on being grown in the ocean. In fact,
in the Bahrain, there is the ability to use non-
agricultural land such as the desert, for algae
growth. As such, a properly designed and
constructed algae growth facility will not have
an impact on the marine ecosystem of the
Arabian Gulf. Some algae species can
withstand major changes in temperature.
They can also live under high salinity ranges
and can be used throughout the year, offering
a long harvesting season.

Treatment of Heavy Metals by Algae

A mixture of heavy metals (e.g., lead,
chromium, cadmium, cobalt and copper), 25
ppm each (which is far above the maximum
allowable limit) were prepared. The metals
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removal efficiency was checked by using both
types of microalgae CV and CK separately with
residence time of two hours. The effect of
several parameters such as pH, temperature,
and initial biomass dosage were investigated
and optimized. The results show that the
removal efficiency for all the metals was
around 90% except lead which was around
99.54 % by Chlorella kessleri. The removal
efficiency of metals increases in the order;
chromium <cadmium < copper < cobalt <
lead. This study proves that the adsorption of
the heavy metal to the microalgae active sites
was varied due to the change in the
electronegativity of the heavy metal ions.
Overall, the present study clearly demonstrated
that algae could hold a future for heavy metal
treatment from industrial wastewater in
Bahrain.
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HALEEMA
Computer Engineering
University of Bahrain

DR. HESSA AL-JUNAID
Computer Engineering
University of Bahrain

Assistive Technology: Brain Computer
Interface for Wheelchair Control

Assistive technology is an active area of
research that offer solutions for people with
various disabilities such as mobility, prosthesis,
and navigation for better independency.
Devices are designed based on data gathered
and sensed from many sources. One source of
data is the human brain where using Brain
Computer Interface (BCI), brain signals are
used to aid in controlling devices.

There are different methods to record
brain activity, for example:
Electroencephalography (EEG), Magneto
encephalography (MEG), Position Emission
Tomography (PET) and functional Magnetic
Resonance Imaging (FMRI) [1]. EEG is a non-
invasive method of recording electrical activity
from the scalp and is measured by micro-
voltage over a specific time. EEG signal is
generated due to neurons firing and it varies
according to the brain activity and ranges
between O to 100 pV. The idea behind using
EEG signals for human computer interface
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was first proposed by Jacques Vidal in 1973
[2].

The human cerebral cortex divided into
four lobes: frontal, temporal, parietal, and
occipital lobes, and the started letters of the
electrode sensors F, T, P and O stand for that
lobes [3]. Electrodes located in the frontal
lobes covered the sensory motor cortex, which
is related to human motor movements.

There are five types of brain waves and is
classified according to the mental activity [3]:
Delta waves (0.4-4 Hz) related to sleeping,
Theta waves (4-7 Hz) occur during emotional
stress, Alpha waves (8-12 Hz) reduce
amplitude during mental imagery, Mu waves
(9-11 Hz) reduce amplitudes with intention of
movement, and Beta waves (12-36 Hz)
increase amplitudes during intense mental
activity.

BCI is a communication system, which
allows a machine to react according to human
brain thoughts. BCI is used in different fields,



for example in the medical field when
controlling an electrical wheelchair or
controlling orthotic devices [4]. In addition,
to control home appliances such as opening
and closing TV, lights, and doors. Moreover,
controlling elements in virtual reality for
example virtual games and typing a message
on LCD screen.

Fig. 1 shows BCI system consists of
four stages to establish the communication
between the human brain and an external
device: EEG raw signal acquisition, pre-
processing signals, extract features from
signals, and finally classify these features
to get a useful output to be used in
controlling devices. Extracting features and
classification methods are the most
important tasks, because a successful BCI
system is characterized by its ability to
extract EEG features and classify it with
best accuracy [6].

Technical Articles

Wheelchairs are among the most relevant
equipment that can promote mobility,
particularly in the elderly and people with
physical impairments to do daily routines
and tasks with ease. Therefore, researchers
have proposed many tools which help to
control the movement of a wheelchair e.g. by
sound, joystick or keyboard.

This work [5] describes the experience of
developing a complete BCI system consisting
of hardware and software parts to instruct a
wheelchair by human intention to move to
different directions, left, right, backward, and
forward using non-invasive EEG brain waves.
Three different machine-learning algorithms
are used to classify human intention to move
to the desired direction, K-nearest neighbour
algorithm, support vector machine algorithm,
and artificial neural network. The highest
accuracy achieved is 79.2% for support vector
machine algorithm. The results prove that the
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Figure 1: Main stages of BCI system.
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system can be used for medical purposes
successfully and the concept can be extended
for other applications.

First, the subject should wear EEG
headset, in this work, EMOTIV EPOC headset
with 14 electrode to capture the brain
signals. There should be an EEG reference
data to be used for the comparison step with
any newly measured data during the
experimentation. It is to make sure if the
user think in a specific direction or not.
Second, the step of pre-processing the raw
signal and filtering from noise. Third, the
filtered EEG data is converted to frequency
domain to estimate the Power Spectrum
Density (PSD). Fourth, the current EEG data
is compared with the EEG reference data. If
the reference data is smaller than the current
data then, it means the user is not focusing
in any direction, hence, the control signal is
to stop the wheelchair. Otherwise, the step
which follows is to extract the features by
Mu and Beta frequency bands. Then,
extracted features represent input for the
machine learning using SVM algorithm,
which will predict the output, to be

control it into the different directions.
Finally, taking new EEG signals and repeat
the procedure.

Fig. 2 shows the system block diagram of
components and interconnection. It consists
of an Arduino microcontroller to control the
wheelchair to the required direction. The
wheelchair is connected to ultrasonic sensor
and a Bluetooth module for wireless
communication with the EEG EMOTIV
headset. The Adafruit motor shield is an
output, as it receive directions via the
Bluetooth module to controls the motors. Fig.
3 shows the EEG time domain brain signals
from all 14 electrodes.

Assistive technology is an active
area of research that offer
solutions for people with
various disabilities such as
mobility, prosthesis, and
navigation for better

transferred to the wheelchair wirelessly and Independency.
Ultrasonic
Sensor
Rear DC Front DC
;'CO“‘ - Adafruit Motor Shield Arduino Bluetooth
— Microcontroller sensor

Power Supply

Power Supply

Figure 2: Block diagram of the EEG-based BCI system main components and sensors.
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Figure 3: EEG data acquisition in time domain.

References:

[1] V. Jeyabalan, A. Samraj, and L. Kiong, “Motor imaginary signal classification using
adaptive recursive bandpass filter and adaptive autoregressive models for brain
machine interface designs.,” World Academy of Science, Engineering and Technology,
International Journal of Medical, Health, Biomedical, Bioengineering and
Pharmaceutical Engineering, vol. 1, no. 5, pp. 242-249, 2007.

[2] J.Vidal, “Toward direct brain-computer communication.,” Annual review of Biophysics
and Bioengineering, vol. 2, pp. 157-180, 1973.

[3] N. R. Folane and R. M. Autee, “EEG based brain controlled wheelchair for physically
challenged people,” International Journal of Innovative Research in Computer and
Communication Engineering, vol. 4, no. 1, pp. 134-137, 2016.

[4] S. Fok, R. Schwartz, M Wronkiewicz, and C. Holmes, “An EEG- based Brain Computer
Interface for Rehabilitation and Restoration of Hand Control following Stroke Using
Ipsilateral Cortical Physiology,” Engineering in Medicine and Biology Society, EMBC,
2011 Annual International Conference of the IEEE, pp.6277-6280, 2011.

[5] Haleema Al-Turabi and Hessa Al-Junaid, “Brain Computer Interface for Wheelchair
Control in Smart Environment”, IET Smart Cities Symposium, UOB, Bahrain, 22-23
April 2018.

May 2019 ALMOHANDIS | 25



Technical Articles

»

A iy
ST

The Role of
Engineers in the
Knowledge
Economy

ENG. MARJAN HABIB
Engineer / Resercher

Kingdom of Bahrain and the Knowledge

Economy

Bahrain’s leaders recognized in 2008 that
the sustainability of Bahrain’s future lies in the
Knowledge Economy and to successfully
promote, embrace, and exploit innovation
through science and technology. The formation
of the correct conditions to change Bahrain’s oil
based economy to a knowledge based economy
does not come automatically or unintentionally.
For this conversion to happen, a collaborative
and systematized plan is required. This plan
has to draw skilled social capital, nurture local
ability and create successful networks amongst
all bodies of the society.

To enable the achievement of knowledge,
one key driver is to invest in human capital

LTI = I
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(Clausen, 2004) by developing an advanced
education structure to lead the conversion
procedure in not only inspiring and preparing
people to produce, make use of, and distribute
knowledge, but also to back innovation and
technology, which lies in the core of knowledge
economy (Abdulwahed & Hasna, 2017).

Engineers in the Knowledge Economy Era
Many studies have been conducted on the
keystone role of technology and engineering
in driving a knowledge economy, the industry
requirements, and the rise of the engineering
and technology profession. The provision of a
suitable effective engineering education that
represents a powerful engine to produce
engineers with the required knowledge and
skills in line with the advanced education
structure is crucial today to address future
challenges and meet the aspiration of Bahrain
towards developing its knowledge economy.
Since engineering and technology sit in
the core of innovation and transformation to a
knowledge economy, producing the next
generation of engineers with the required set
of abilities and creative minds is imperative at
this stage. In this new economy, engineers
need to be technically all-encompassing,
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aware of the world around them, ethically
grounded, team oriented, innovative, and
have leadership skills. They need to be able to
solve problems by thinking analytically, and
are able to work in both multidisciplinary and
interdisciplinary teams.

Corner Skills Engineers Need for the

Future of Work

The World Economic Forum found there
are 10 critical job skills that will be in demand
for the future job market of knowledge
economy and Industry 4.0. Four of these skills
will be particularly relevant to the high-tech
economy:

1. Complex Problem Solving

2. Critical Thinking

3. Creativity

4. People Management.

Luckily, these are skills essential to being
a great engineer, so now is the time to tackle
them if you are planning to study engineering
or polish them up if you are an engineer so
that you will be ready for the future of work.

Complex Problem Solving

Problem solving is the core of engineering:
find a problem, break it down to understand
it, and then apply existing knowledge to create
a system, device or process that solves it. This

9.
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makes problem solving the most important
ability engineers will need for their future
career. Engineers with good problem-solving
skills will be in a strong position for leadership
and innovation in the future of work.

Critical Thinking

Critical thinking involves analyzing a
concept or situation with the aim of reaching
valid, sound and objective conclusions. Strong
critical thinking skills take practice, as it’s easy
to make decisions “uncritically” based on one’s
own interests, biases and emotions, rather
than the facts.

Critical Thinking Skills
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Engineers are taught to be critical

thinkers, not only to solve technical problems
but to ensure the ethical performance of their

duties. The key components of critical
thinking for engineers are to:
* Ask questions to gather relevant
information
* Identify biases and minimize their
influence

* Evaluate all available data relevant to
the situation or problem

* Ask for feedback and collaborate with
those involved in the situations,
including people with different
backgrounds, perspectives and
knowledge specialties

Generate a variety of possible solutions

and determine the optimal
implementation, given the desired
consequences
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In the future, workplaces are expected to
be more collaborative. Diverse teams will
collaborate to tackle all aspects of an entire
problem, with each of them bringing their
own set of skills to the table. Engineers will
need to be able to think critically when
working in this kind of team in order to take
in all team member’s contributions and
analyze them to develop the best solution.

Creativity

Creativity is the ability to make, invent or
produce something new and disruptive or
build on top of an existing product to make it
function better or develop a more efficient
process or service rather than imitating
something that already exists.

The new industrial revolution will bring a
ton of new technology, new products and new

28 | ALMOHANDIS wmay 2019

ways of working, so creativity will be an
essential skill to be able to see the best ways to
use all these assets, and to adapt to each new
technological change.

People Management

Engineers will need to work more closely
with their own co-workers and teammates,
they must also be able to easily work with
engineers and non-technical staff from other
companies and organizations instead of
working in their own cubicles. Those who
excel at managing people are better positioned
to take on leadership roles and oversee entire
projects or companies, keeping all their
employees working together like the proverbial
well-oiled machine.

The fact is that when engineers combine
their technical knowledge with the skills of
the diverse non-technical sectors, engineers
will be the ideal choice to lead the future
workforce.

Know What is Expected of You as a New
Engineering Graduate or Polish Up on

Your Skills as a Professional Engineer
Let’s assume you're thinking of becoming
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the next 20 years. Most of these are “soft

skills,” which may not be the first thing that

comes to mind in connection with engineering.

. However, if engineers work on combining

SOFT S/{ [l [_ their technical abilities with demanding soft

A — skills, these capacities will set them apart from

Teamwork the crowd.

Problem Solving Skill So, if you are an established professional

Presentation Skill engineer who already has these skills, polish

~ Dependability them up to maintain your status quo. If you

COINIOatoR don’t think you’re quite up to par, consider

Pijhee.Tof Suilt getting ahead of the pack by finding

opportunities through your current job, or

an engineer or you are already one who is not through a professional development program,

retiring tomorrow. That being the case, you to get these skills into top shape. And if you

will want to make sure you're as employable are planning to graduate in the engineering

as possible for the new economy. field, make sure that you include those soft

The key will be ensuring you have the skills along with your technical ones to make
right skills that will be in high demand over you stand out in the crowd.

Cultivate Your Sofiskill - Get A Better Job
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Need to Develop
Soft Skills for
Future Engineers

DR MAJEED SAFAR JASIM
Chemical Engineering Department

University of Bahrain

The work in the field of engineering
education exposes the lecturer to variety of
challenges. One of these is to prepare the
future engineers for “life” after the graduation
from university. Thus, the classroom is
considered as an experimental space where
the lecturer can transfer soft skills with
appropriate types of assessments.

Soft skills are defined as “dynamic
combination of cognitive and meta-cognitive
skills, interpersonal, intellectual and practical
skills. Soft Skills help people to adapt and
behave positively so that they can deal
effectively with the challenges of their
professional and everyday life”[1]. Based on
this definition, it is clear that these skills
cannot be memorized and they can not be
taught. However, they can be self-learned with
the help of a facilitator. In the field of higher
education, the responsibility of facilitator role
lies with the instructor who should integrate
skills into his/her intended learning outcomes
via well-defined assessments. This type of
instruction is considered student-centered
rather than instructor-centered thus promoting
efficacy of life-long and independent learning

[2].
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The importance of soft skills is apparent
after completion of university education. The
university certificate provides only the
foundation or basis for building a successful
career. After completion, most of the
engineering graduates rely on finding
appropriate jobs in various sectors of the local
economy and only few try self-employment
with small-business enterprises. Therefore,
the most critical phase for employment is to
impress human resources managers with well-
written CVs and then to show effective
communication skills during job interviews to
satisfy the organizations criteria.

According to World Economic Forum, the
ten soft skills required to prosper as employee
beyond 2020 are [3]:

1. Complex problem solving

2. Critical thinking

3. Creativity

4. People management
5. Coordinating with others
6. Emotional intelligence
7. Judgment and decision making
8. Service orientation
9. Negotiation
10. Cognitive flexibility



The above list of soft skills are considered
necessary for engineers to contend for well-
paid jobs in a competitive labor market and to
rise the ranks in the leadership positions. The
engineers should further embrace themselves
for shifting in marketplace during their careers
and thus they need to be lifelong learners to
satisfy any skill gaps.

The young engineers are facing fierce

Technical Articles

competition in the local marketplace due to
globalization thus; they should be capable to
pinpoint shortcomings in their soft skills to
rectify their employability opportunities. The
development of soft skills for the new
generation of engineers is a strategic mission
of higher education institutes, government
and private enterprises to nurture knowledge-
based economy [4].
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Power Systems Control
& Reliability: Electric Power Design
and Enhancement

This new volume, Power Systems Control
and Reliability: Electric Power Design and
Enhancement, focuses on power systems
reliability and generating unit commitments.
These reliability techniques are essential in
the design and evaluation of the electric power
systems for planning, control, and operation.

This informative volume covers the
concepts of basic reliability engineering, such
as power system spinning reserve, types of
load curves and their objectives and benefits,
the electric power exchange, and the system
operation constraints. The author explains
how the probability theory plays an important
role in reliability applications and discusses
the probability applications in electric power
systems that led to the development of the
mathematical models that are illustrated in
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the book. The algorithms that are presented
throughout the chapters will help researchers
and engineers to implement their own suitable
programs where needed and will also be
valuable for students. The Artificial Neural
Networks (ANN) and Fuzzy Logic (FL) systems
are discussed and a number of load estimation
models are built for some cases, where their
formulas are developed.

A number of developed models are
presented in the book, including the Kronecker
techniques,  Fourth-Order = Runge-Kutta,
System Multiplication Method, or Adams
Method; and components with different
connections and different distributions are
presented. A number of examples are
explained showing how to build and evaluate
power plants.



The volume goes on to discuss the
equivalent transition rate matrix and using
the Laplace Transforms technique to calculate

the transient probabilities. Finally, a
comparison between different states models
compared.

This valuable volume, providing a

comprehensive overview of power systems
operation and the power systems reliability,
will be helpful to engineers, researchers,
faculty, and students in electric power systems
control and design.

Book Review
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CONTENTS:
Preface
1. Introduction and Literature Review
2. Power Systems Control
3. Economic Dispatch
4. Overview of Power System Reliability
5. Power Systems Reliability
6. Generating Systems Reliability Indices
7. Building Power Plants
8. Transient Probabilities Solutions
9. Load Forecasting
10. Power Systems Reliability Applications

The Web-Page Link:

http://www.appleacademicpress.com/power-systems-control-and-reliability-electric-
power-design-and-enhancement/9781771888219
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Access Brldge to Al Madlna
Al-Shamaliya

(Northern City-Slaman City-Madinat Salman)

PROJECT’S BACKGROUND:

This project consists of an at grade road
and a bridge across the sea section to connect
Madinat Salman at its first access. This project
comes as a part of a package of several projects,
which improves the current road network
leading to the city being prepared to
accommodate the traffic of the residents of
the area and visitors.

This bridge is considered one of the main
roads and the first link to Madinat Salman,
which will serve more than 5000 residential
units, and a large part of business owners
expected to reach 90,000 in the project of
Madinat Salman in the future.

This project is expected to achieve the
required flow of traffic in the region increasing
the capacity of roads users and provide the
highest levels of safety.

The project is a dual carriageway with
four-lanes road in each direction, linking the
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intersection of Budaiya / Al-Janabiya with the
main internal Avenue of the northern city,
with a traffic safety barrier at the median and
a traffic light at its intersection with Avenue
36. The works of the project includes
construction of storm water drainage system,
road marking and traffic signs installations.
The total length of the road about 1100
meter, including the oversea bridge lengths
135 meter linking Budaiya semi-Island and
Madinat Salman. The project included
acquisition of a number of private lands that
were in conflict with the project. The project
also included some preparations for the
construction of the main road, including the
demolition and re-construction of the
boundary walls of some of the lands that have
been acquired, according to the new
boundaries adopted by the ministry for
constructing the project. The project included
the construction of the main stormwater



pumping station, designed to accommodate
the capacity of the area of Budaiya and
neighboring villages in the future.

To talk more about the bridge, which is
one of the most important elements of the
project, the over-sea bridge was built in stages.
The foundation of the bridge was constructed
using 104 piles, which were drilled and
submerged down to the rocky layer of the sea
floor. The main pillars of the bridge are four
columns, aside from the construction of the
supporting foundations on both ends of the
bridge to connect the bridge to the main road.
The rock barriers established on both sides of
the street adjacent to the sea and necessary to

Engineering Project

protect the road and bridge from the factors of
erosion and slip associated with seawater
movement.

It is worth mentioning that this project was
awarded to Al Haj Hassan Group and Al Ghanim
Company with a value of 7,698.989 million
Bahraini Dinar on 18 April 2016. The project is
funded by Kuwait Fund for Arab Economic
Development within the Gulf Development
Program. The project was completed at the end
of 2017, as the project represents the first link
of the northern city to come in line with many
housing projects, government and private
infrastructure projects within the existing
northern city (Madinat Salman).

The following table shows some of the contractual information for the project:

Owner Ministry of Works and urban planning and Municipalities
Consultant Parsons Global limited

Contractor Al Haj Hassan Group and Al Ghanim company

fund Kuwait Fund for Arab Economic Development

Contract sum

BD 7,698,989.503

Commencements Date 29 May 2016
Completion Date 7 November 2017
Contract period 17 Months
Maintenance period 24 months
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Engineering Project

.

Safety fence at the sides of the bridge

N
.-

-L.tv‘\r.\.. b B0 B

Preparation works:
Re-construction of Al-Mahroos Gardens boundary wall.

agandl pual) dunlull eile i Ll
Main Pile Foundations for the Bridge
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Engineering Project

Roack Barriers (supports) . . :
ke sides Lt LED lighting used in the new bridge

ayandl ) dpnlull eile sl <Ll
Main Foundations for the Bridge

Storm water drainge network
using HDPE Pipe

4 '}

May 2019 ALMOHANDIS | 37




gorduall 108 Lueu 3 ol 0B &l Sl pyazed]
degemma) Sl gl jelly caladlioll alme (13 ¢y
7,698.989  dem (@l 3 iy s zladl
Jigaig eeasg e 2016 Joyl 18zl lis (yeula
Al BosladY! Lelll eIl Fgaiall (ye
oleas yagl JLaYl 5503y s e gl
e slEiYl @ s e 17 ap el 350l
Jio gorinadl (68 2017 aladl Llg o g9 piall
e e Lal e 3l Adled] 2iaall go¥1 dayl 1
Z\ZG&”J\ l_.d_.d‘ @JL&A} l‘m.\.‘r_“ QL@:«-_U E\.u\l” ‘_51.\33
obel Apane ) adleddl aaad! Jals adslall

g“—‘;‘ o] ey g3 el e causmlly
& 4B pgyiall B Bjueally Bucd Ml yusliall
o2 Ll <ilS Jal e Gle gomdl pueedl cLad
104 Lasacs 3o3lsietl of 2sgantl cululud ;Lal
Ldall Yooy o)V comd Lguoy Lgd jamtl @3
sliil @3 @3 Gage sl plaf Adeall 3,0l
Aoyl Lasuey el dpndyd) suec¥l QSlenll
ole Faelall aelsall Lasl 11 aaloo¥ly 5ol
seazell dayj3 il dialghy dialas B sl il
g el lgudl sLis] @ LS et Gl
Bylamd La30ly yodll (@3 lmall oLl uils e
oLl BY 53919 & 5aull Jalge (po puuzelly gL
ol olia AS ot

:£9 ol Wadleill tlogleoll ya=my auagy Ul Jgaall

ol sl dadazmitl g baldl (e o JLaY 3,05 el
e Jligla sigunsls 3,4 ooyl

c¥gliall @il 38 g (e 7ol Acgacme Jolaall

A pal) B3 Lol Byl 2sSY) Gytical Jpeall
wiapoms 5Ly VoTAAAAR, 0 L lea Y1 a1

Y17 gle YA sl 5,15

YAV yiadgh V £ Lgi¥ e,

JULRYY 9 duall 3ots

BUPAL] Blentl 304

41 gua_ia a Jl 2019 ;L



@Jl \5-‘9-0-" eJl-qu estw
Lol @i ol

(Ulodaw @iuao)

3yt 8 Ang et Ladbiall sl ping pa
gold g dabold uie A9 55La) (oS 539« Slas!
SUae¥l ol o yny aSea cLasy aslsyl 36
Araglaiill 259 5ed) cledally 3,LW1 aus oS 539
S ol Jugeatd Aain s¥ nglaietl 32 L g 3 ozl g

el aiie Ledlu e BiLinily &y el

sie 1100 colay Lo glalt Ilaa V1 Jolatl Ly
AL 3Lial gley ;ie 135 Jslay 6 pmy poun alliery
LLedl 35050l e gaddl 35 sl Juads 3l
e e IRl g9 pdnall (pauad aBy . (Oleles Ay
g9 rduadl (pauai LeS g LAt Hliwe pa L@’AJL.:J?\)LB_J
Loy e N gLl £La3Y 2 pinmtt] Jlaa¥l inny
@ Gl oY pand bl jgadl el 3alely aa
sogasetl dgueell Lads clihg Lgia ol bl WML
LS o rtiadl sliil ()3 2513901 18 (pe ASLeiunal
e 1) 5Uaad ole s Alame 5 LS| £y el (yeuiss
gl Al ke G la ¥ LBl e giad coasas 3l
- Mfiws 35glmall 658l

: Egpainodl e 650

Lgaall M gagall puumlly goLal) g9yt o]
eoline Laje e b (Olelw Anus ) ALed!
aad) 1 dgadl adletl §ylall Al (st
olal Ayygedl Al Glaind slge (s
O g peamlly Goslall Laay (Laslghy dakaiad!
Olels Apuad Jo¥I dayl 35 &aas 1 G ,kall @l
s g Sy Busg SQOO Oy )451 NEESR Y
t25iedl e Gl Jlea¥l Gilmslg OISl (ya pu
forbn B il 90,000 Al pasae Joy R
Ohdiwa Glelw Auuse

Ayl Aplid] o rdiadl 10a o= 1igs
Aleat! BBLL 530555 Aahiell o gyl
Ole¥l il s 581 a6y § el
Lol 93 72935 Garb (e 35l go el
[l peold abola day ol S B clhlius
Adleitl dnaelt ol M sl g5 Lal) pe diatl

2019 55le gwa—ia alJl | 40



dulndl gL

o (s o) Al g lay el 5L S
ziadl AL Sl gl Lok ag3i Lgiag cdga VY
d‘wb&n@‘&wﬁ}ﬁubﬁs‘;ﬁb&c
o...\.Aj&\.A...\:r_mmJ‘ oj.ga-‘z"tnu.n\fuu.').:).m.\.g}
VY U.A ‘_.J}a.” 8.).' LAJ‘ {a}a_n 4.:;_:\.4).45.“ o).s‘_ﬂ‘
u.u.yLa.’ Jala 20,00 cdgd YV sy g.ub ALY
c_n.m.” u.:\_s).gs_” .A.@:L” u.n a.sLa_u.uY‘ 4.4.‘.4.: d.n.@a.u.d
3:LaS 13 B Hyona dlas wﬁ:-}ﬂ Jurds Sl
gorduall 1 £l awdy (ASL e A3
&® el Joliin B 7oylas zile (9S4 0 uslaly
9= esdl Ao @l LS copall Jidid!
Lobigmiy LeiSad AasSy 35ugal) Al ilallall

5y 3Gle el s g, YISl Lgalasid salely

=20 Ja=o olaaiwl &yl d8Ually

Lusjuﬂ ﬁ.ﬂ_d\ 4.;:.‘}: JSLA-LUQ—” U.A ..u..\.d\
M\mh a).m.u o2 ol ﬁ.b\.u rxy Esglall
)Lo.‘ U.” 6:‘ Ln.n;..\.u.u);‘_,.u‘ )LM\.A.U.JQ.” -’J‘}‘-U
bmh‘:‘m u,&mumdmj
LPYL}M‘ A)‘}d‘d)&@.u.u‘uﬂd.\'_x_d‘c‘a}.‘
A=l Mﬂ‘uﬂgﬁu‘w&w‘ Sy Lle
My@)buc;Lu.uMJm‘_‘m}d\uﬁm_xJ
Al oo Ul ST il Lo olaall 2300
0550 OY Uignr Gllaiall 13 (pag Lgl 1 p S35
el das lacs B Redlius gsytiedl 1igd
Alolng dids sliy GLIU coold azb ALl
el @94 258l Blal ady May ualllae
5)53 podiy Al Sle dbbl=ell g kil lag
wbﬂfwc—wmﬂdmﬁuwks}w
ZLG] Gaadl T fellanuly Lode dasntl 2lbs s
V iy 9] amS g ) ludes agay b S HLs
ageetl 108 (e 3La M pmalaly a3l axS g
Oanall 138 Jamg calalio¥l sy Aoty dogund
a)p.‘zﬂ cads‘}.u tm:d‘ “‘-’uﬁdﬁ‘“‘-“‘ Bl yumae
.A.@:d‘o.)\.v).y JJAJM}J‘ LuLou_onLg.A...\.'z-_u.uJu.J‘
c_UA ‘o.uJ 33 e g.._bs Yy u—” dua_n > 4_134.m1!
o oo ol g5lly Gaiall Guinall ging:
.A.@ﬂ‘ oJL'Y <LuJu.u u‘jja.m 4.«1: u.uj...\.”j u.o)‘ﬁ‘

ooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo

-------------------------------------------------------------

e Btien Belaall (3583 o msil] o e oo 310
ool Ja it Abginll LI (e 48l ‘:\J.Blu\
bae (yu olplEadl o cwd cUXS ds M‘j

d@a ) (o ye ot el

= e @L,.@SJ\ EEVUAY L_‘M.@./.u‘ .\l_\.\J‘ ol
CLu‘ & aAL_tJ)b «_9.\_4.” JLJ.J_" u.ﬂ Lg;\ Jya_d‘
Al Lisga 253511 alaiuly daliseoll A3l JIsal
uul_l.t}y‘ L) o)}fa_a- LAJ_;S‘j 4.:54:;4 JSL_M duc
s Jsb> Al slalall Jiogs UM A (65| o=t
alaziol gl Aae Aa,ky B LY
sgung slggll 9 LIS Boamiadl Bl jalna
dwaagll IS Adbl bee U Lb)._!.ﬂﬁ EYPeA|
et (e g Gt (s a1y ez G
;u.m ngj_v Jjﬁﬂ‘ d‘).‘.ul_' M‘)J‘ HamA g uc‘éjj‘
150 S Auaigl! iy deliaad! sy
4ok el WLl dﬁm (el @3 A KNI

390 | gua_im all 2019 5L




NN

&j95 il gobymall Jh=ll §99g0 syaail oLk oroali
«cuub}.mﬁJl qdalnll

...\.qmgu.mu\.ucjg_gﬁa.d‘ dgama dddlsil ‘a...\ﬁ
Ol Aaalemy Anadgll 4G LA uLu\j wls
tse i) allh @uanal Glgiar g p5=5 9 pe
SVESERISVSIEEINIFESI EISTAPRARPVLS [y o
Slasleall allad aluzials oyl o cdsa call 1Y
din) 5,00 (B paled dyalas d).IaULZ)Lm b |
0553 < illgiunall iy e Ll j555 Il g alygle
4%&)&‘@)}4]‘«4&%@%0&‘&9&3}“_”
3 350 eI gl Bh etna JKas 315
; i ﬁ}ZSJJa.L‘:g\ Gigas g wcdgd call VY gl
N Aia) 5,8 g Loy /) 0pud Uad dacugiey (& 009 ol JS&y dadgag Jlaall £33 umsy
e papdiall 108 @alivs 3unlgll 2301 jglazy 28! cbasledd] allad A wbiledl oo gl
Deml o Al el B ol b ks plssabiii =iy letlen e aulie

€ 8 - Ly

@BLH c_;.ﬂj_‘“u.a_u_uj ;4_54.”‘_‘ \EAJ\}J oo i . e E’A -

Los Tus S IS ALl Jaall ahgs sual RV glal_o.g_.L._.J\ L:J.'_,.Jj‘ESRIA’rc Map
u,.&\.g.mudjinw‘ daust! G gun (ya (yruse o Lo ‘;'J'Gja‘ﬁ daliea oua-‘ E{EN L:’)'C‘z"“ {"U"""”

Joall 2850 pusd B g diadl 1ia ey 330

--------------------------------------------------------------------------------------------------------------------------

&L5Lypmall il Jbi hgha gle laigan &dgioll sLhall &uwlyan
«gl=ll

boglas e Lghgan adgiall s sl 2l 5y s

el yudl ol ‘alﬁ%‘md.\.aﬂ LJ;@SJ\ Seall Ja
CeS> yacg Moo dgansg enylin <LU\J._|.: it
b e el 3L sl Bl (s
e eguall Gall uBy p o) Analoms Auuaigll A4S,
e eIl agmtly Sblall Heal (e miis Lo
s Al yll ol @ity 38L gSl (55all JE daglas
9 Adlides Gyl &5 Phiiuh leigls @
Y aza).Cm 3}.@:5‘3 uMJLA G“L')" 9 PSPICE
bl g al el 35 gay igSadagly @Sl
: : Tm——— iy 3,850 oday Ak Sl gty AL st
Sumy Ll pladlly doglas B3 5 (paladg SloeS glinil @ 209 S0y 3,50 S Auntigh @ud
AL el ablally Al el agmll @lyuds (o 5| Jum:g\ O Aalis c¥lat e G Ll
Pl A)laay ddlie @3 Al Gl a9 SRl e gy ey e () o e

S G ylall (e A puall

2019 ol gua—_ia o Jl 38



Joua9 bpiie gJ| WAl Jgua9 opuuds

JAanl ey Aadida .

5L Sl g9all Aadail b @Sl

- PY-YUPR | IFCH FRY DS 2) BN

AL eSOl goall Aabail yslaneY dale 3,05
~oall Al slaie! Akl .

ceLiygSI udes Auslatie! Al e dales
AL, ol cillass oL .

O ) e AL e gaatl bl ol
AL S Jlea ! ciladgs .

$oall sleiel datail eulagdas ) -

,o><,lo-4-<«=%
(")

eVuae Abgiine dddlie Il Gyl ol o)
J}s_:*.:.\):.;u_u))\__d plazicly (dalkdl Jlazsyl
@ sty (gl pe Gle e¥lena¥ GluasY
CYLell il 5yshaall Z3ledll Calime 3l
A5k S g9al) allad Lgy s I
claglas gom Ails died (o QLS 12a ol
Boslaiely Leliasy ASl,eS) oall aalai¥ )5
wiigall aelas i1y BAL S gpall Aalai]
allo g Amalnll b (puyoll B s Linely (o Ll
$o3ll Aelail Jlome b Cuaaiiell luslal
Lgaraaiy gy @Sa=illy a8l 4!

:&alyoll ;o

Power Systems Control & Reliability: Electric Power Design and Enhancement
Ozl Analoms 339 KI5 A5k oSl il @ ¢ ia® ol rge -1 scalgall

ISBN: 9781771888219
alul

Apple Academic Press (AAP) and CRC Press, USA & Canada

sday] I

http://www.appleacademicpress.com/power-systems-control-and-reliability-electric-
power-design-and-enhancement/9781771888219

37 | gwa_ia all 2019 4L




ol Olal e ..

Asnigl) 3408 = 0y el daal

Lo iy sloielg uSlymall goill dokil gnd paaill
Lo jyj=ig @ailyymall G9iill joaosas

aaelis Gl 5 Granntigally (ydin Ll o yate 3l
s gl p Os pgcolin Lot Letdaned o
Ol Al selus Lol LS cegilel sl
.(Q.G:b.u‘)) = dadd old 45Ty

L by 48U Abgyed) ol &,k ol
Slayyglly Lgrablio @ LelaiDl 2iabaiall 450 gl
O LS BTl o Lgsdlieg Lo e @ Zalindl|
Lgir 2ad @3 280 5601 Jlan ¥ 2 30Led @iy ol
oghaie ca¥alasS

g3l e due QLasl o ol yatiiul @3
Aol S0y ,8 Ads alagls U (e 5)sladl
(zaledl s Aylae A5y plog BgS =gl (e Anl !
calizes ol paicel @3 LaS anl day, b WlIAS)
Loe ccldd wias ol Y (ye dae (o il Ol
5L eI 53l llame iy sl (o aelin

‘2‘; ola &l,5

Loslaiel aalail Lle sganll Lal QLS s o)
L eI adgtll g e lisy 5L 5gSI1 (55311
o2 olhwlulS o woslae alasl ol LS
B i (e AL g0 (55301 AaliY il y @reatl!
(1S Judatly @Sty ol

it Sl alegladdly 5 Qlasdl 1aa ol
oo A Aolae¥l dusis clwlll el
Sliimia plsils A8l el (o3l Balail iliboliia |
Lgin 3L Gaag Lealaaly (asl St Jlea Yl
oldlie 5 cllamadl G 350 ) Goall Jolay
Lged Juasall aatl

b (e salain¥l 38 I calgall Bty
Lolaae¥l aligls b cgall Lajygsy cc¥lanl
AL eI (55311 Balail o Bl Lain ¥l clandas i3l
o Boshaiall Aenly Il 3Ll ) 35 ol
Lonziaadl byl ot o L QLSO i B (o jais
Jyall UM o Lgaol il @i QLSS s o

20194 gua_ia all| 36



Jiga

S Eginoll rmalg il wildg=oll g Lo
OV laals Jesi il clBgacll an dlia
Slaglaall yoimd Jud (o duid ilBgas Lgie LgaM
Sl Bl il oL Al s le Jeally 3,20 gl
Auall Holg<dl slaely g ydiall Jagad I AaLsYL
g9 rduadl Juadig 5,aY

6paal dola

By soals 3R Gyl SLeYl s
e yen Cyo Llall slgel) pran il dunlls dulis
GHlas dadill 5059 (0 8 rabee ailgungiy (o rdle
O9led (pag alll dlaas 3als JT 35S 0 damea il
AgagSaxtl ilgall (pa wpaall s (359

Lisld ,Saly denitl o2a Lle Jog je dlll semss
Leud uinall @iloll Liaim iy Lice agdsll 2ol
adlad) aslea! o;\_mgéj_'&uj\bﬂ,\:'}.d

Wouw il &l julesdl g Lo
Sdiiatl 8)1aY Lonigoui

izl il Aadlall Al yuslaadl le! p Ll
oulzmadl J13 (e 330l gatly Gaeaiitlyg ddend! jolacdl s
4y s g pe (51 B Aall oY)

daun gl Egitold guiadl yuilidigm Lo
Tiihioll $\9 Jsosiioll g Yrihlgoll

INE (ye dld! ‘;»\;\):,:‘iboz.s\}z_!\_) ﬁb‘:d‘z!\ ]

Cililae Jams Bl eV | Gulomall el o cyslal

dmny Hls yud dalaiadl ola ‘“_,3 C\LY\; alag Y
oy dlg & ydadll Blisell e M LW

9 E9pitoll 8)la] U Ygl=i Ulim Jm
Sdaunll 6)ljg g @il i
lyl3sll e s Leilag yiilis (ol cilin o
el uloe ol Lgia Loy 43 Matl cul 3 doa oSl enligll
o foriaadl 1aB e oSTU Amall 350599 A%l
gmaally Bl sl 2 Vg dalguiall paams al 5

:5)Laill aoa0 Gag yuaimoll (e 054
Qs Jo,edl L sdsun Guga IS Gl Juol o Jg,0ll jaglad 4S5y juglailly Lt ale jus

A pomdly Byl Gloliall o Be el 25 Sudsumlly A sloumt] Sl gunall (pa sl le Loyl
Olmlll (e i Gygune e ol A sdguom] Aaladl B1og¥ (e spaall @undig slae! 2 eale 4 LS
g9 pdnall alall s all gos (yglaitly Cypomddl s s S gl 5l dadi) jyglaty CaLaStil ¢ piue

Ao Ll Aiall sl (pe aadl 2358 Ao glal bl gunl dudd (g Lad¥l uoma O LS WL gaell (ya
OIS dan 35100 Gl B Guwhe gune a9 5Lty dasdll Jloe o Gyl Gliddl oy

35 | ywa_ia all 2019 L



9 s haill alpaiuwl yIj8] ol WUl 59
Sdiatl Lim juay @guw (o

Latlall daditl @lS 1 mns Bges Wl @V
s L sleia¥l ol te Jlrall 138 b Lminiia|
oia oo LY B 3S 5 Lie 35k g SO (e ol
il Jlams 2 dmaiiall Gl lS a)
Ldls dde caSal Lo 109 gudss juo (6 poeadl dasdll
Sy e dlio giedl clizalially YLas¥! I35 (ye
Aalle

(Egpiol) dojlll GSlpoldl pyliu lilog
21486 &y o Lovy Jo=l laay G gaw guilo
Shaidl alpaiwl

o AT 3 agnall eyl Al oY @
dd! Awlys 583 s D Lnnitia ddle oS &
SLanl aag Jsanl) (a Buegil] oda bl 3l
STy L jguomtd 3 5iulin Jandl ipan ol s Liedl s
Jastl (e LY o s adl 3 Lgis So g0

Jiga

$)aall haill alpaiwl @&als g Lo
=l @jlio Laliaill gaso 9o Ymg
“Sedladl haill

oo el i ol ! daill £l 38 ¢
Slis alasialy elldy godsll daaill gl
laa ol A deloYlh Sdgyuugtl SIS 3unus
e el) 3 oy Lo Byl ol 3 e BLESY
e ool ¢ st aslidee B AAISEN ) ugaell oy
goall 1 Ll b Lmimiviall Auallall dadill ol
2 Olealin Abhiatl sia ool Dleingdasill ya
Sladl e dils iy Aadgiedl ciligaatl S
e e Lgi¥l (13 dadill 10a ol i) 241 2 yae 3l
et 2alaSEL Y jamll cililae

a0 Yo gio (Josoll WLiLiAl a=y
Lglholl Glogl=eoll fonl jaall Ayloc
S bhaill alyaiuwy lalasiwl

ool ! e 3 3057l calaglactl Al )y uay
o2 O i Y1 @i LAY 1 i ST g2
oo Jamtl lia slasal Anlpud luedl ol dakie
2l clesleall (o wpe Gle Jymmlly Tl
el Jas juglanl Lol ¥l Al gl |l
Oy !




il

ﬂﬂu..nf¢ﬂum.fmﬂm. ? : [t ..w”.
L W X 3
RDIDIDE bl A XXEY
= }ﬂﬁfﬂﬁdﬂh\“ﬁ. .ur..,_. Fa—alle™

| =T mia-

s PP
“{A .4.
r\rf\»




95)\.4372“ e (O gl |
Jo il ya9lad 8 5l jglailly BLASLLY ale joe

‘“,:-Lq‘_,l,.di: :J‘P.NQ):;‘

SLl im0 (yay Alaimall 3Ladly dadill aalgs
ol gy Sally daddll sga g wSh Aalasil
ol pgomall Bleadl o2im JS.25 155 s Lnay)
SLally dadill Bardall 3ylgell cya oyl Calisy
i g Ja! slawsl L;,_\.c g—’\-*:“ J;S.&u S iy L_.ru‘ﬁ
L lgun liids (e Y Al Aaal 13 CBLESYI 1 0a
Adaiitl el Lo Y1 30 30 oW iy Les Byuss ,ud
ouds B Lgalaas o2 lly Lmdell Linzlale B
Ja (pa (5 poed) 8Les 730 Ll g agan pl) (gl
Ol a1 ALV lgall (i gy asly
3SLeall A5EAM o (6 pomsdl L gl G (e Bulni il
CaLAEY! 15a uanl (yeS3 1A L Ausgacdl A yall
S IS @l g2l 3Lall g dadill 1l 3505 o

Al alaal Py

L8yl Yo idl 650l g Lo
Shail glpaiwl &wlys dadoc
Saill cladall e dasill 2l piiul dee O
alazily epdill il (e iall ety Byls
LaS A8 yaal Sgrnlell SIS 2l olaal
clledl o3a yeind Caguy dadill FLuil L,
aslat ol gl puaet] o2 dersl

‘:Lc ada ‘:;)La.}izﬂ oo el o Al )
0,8y gyl skl &S ydy joelaully alasuu¥l
Algd e

Upaudl auda Jéa Wlial €ad g Lo
Y\_l_j)i.nJl bhaill
s S (e ol Jazell 1 oa (LK) 2 a3
e Geal @lids o dasill ualgl Aulel @l a5
Ulauy coppmmadl Jis LB Ay paall dmiiadl culadall
Oa 0595l BBVl Anglountl cilagleall pad
[).J:n.m_” 3555”@;‘):2“ d)\{SﬁZQjﬁiﬂ]‘w‘ébﬁa‘
)_S‘ j‘_'l.a_da_” LRV i ML&S&uY‘JthﬂA}
‘m b_obs\.‘a.w EREY) MM34.|>5J‘9.& u\.‘.ub.s
LY (Gl mls) e BLaSILl S5 yas
daaidl Z 5| @3 alt sl Bpadas yall euladall ol
@SS Vet 550 o OlS BlassYl Tia Lads dia
1 AN Gy Glaly (e (e genl!

Gudg Wil lio éoni g Lo
9 vala Y4 lim (o @&alooll Audiui
Srole Jsuis pulall dihio
o0 I Al ot oo (BLASTLY A e e
oxa IO @ e SLally dasdl 7l pial Aelis
Oe Luwlu¥ Loglemtl clogleall o Als ol
OSLel wa=t dua il 9 A glge @lagws Gosb

20190l gua—im alJl | 32



sl 8 4 yall 1Y) Gl & A I )
&j)ﬂd@&.«”&b&:\-\y‘&\)ﬂ.\ﬂl buﬂﬁé‘;&;m‘mh&‘w\SJwC'_\\.J‘).SAdL«z:\_m‘l

J...In.sﬂ‘_s Q‘Ju\ e)ﬁ;ﬂ) L] 3 3

‘ LY 5 e Laia ) dilia) (S L) 5 iVl el sy w0 |

la ol ol g aslas Ty ) m | F S # g Jeladlls sl el =

n L pual 5 i iay 83 Jie Y il a (38155 g i pparaill w | G A
Hﬂ‘&‘)@m‘ﬁu)ﬂ\jd)ﬂﬂ\uwtﬁ L] M\A.“Q\AQEAY\QS}AE\L\)A L] .1
A 3l ) Uil (3Ll 85 alal) 9
PSPV WV JU PR PN (PRSP -

RER
Laldll

(&)

M\ ‘).._L.IJ:} ‘@a\)d\ d*.nﬂj cJL.'aA\ @J} ‘CJLAAM e_\.‘a

i) aa ety 5 il asinall e Laia¥) sLill -8 45 ) siall ipeall alay) ae il jall o) yial g Goiill Jadn g 3pm geadl) L uilad

Sl a8y e 5 ainal Al

1 adlal

ALY )Y Jslallg e sagll 5 o Sul) m
shall g2l s sall s ol e LB = 3
dl.d\} ua)aj‘j JS’J‘} u.n&:\nj u_..\.\.“.ksa . Aaladl LB:\EAS” L] '
D ¥y jpa Y el BRRCECIP PRVI PRI
il B el - Ll Ja) e Unal) 43l s caanadl) Jaall By w0 |
s Y
Akl Ba - dwdia Bl ® ClalaiY) e gl s qisall praci '\j‘
bR
Jaanil aladid - dia aladiul - g jlans ladinl w ia sl e il ppans (b Jlab pusin€ Sl plaziay) w0 | D)
Al el - FL) jig
A gl - claleadl Gl juandl) - e dn 3l JuAs w Loxdiadll 45l jealiadl ¢ 5l e gl da )5 i sis gl il pan  m &3’
- el Cladacall - 358 jall dpsdiall - 3y lasll ﬁ-}
e Caaill 5 Al 3 &
Al Dl s Jillils Jb ladass i 50 @ Am JAN A8 Al o s gl Leala Blaal) (g L8 o] i w
Y aeal 8 sally Al
g bl Jeai g o sall g yhal daulie lils i) _
il 5 dalial E
Sl piall 5o jUa g A glie e 5 Jlenind w Ll dalaiey aa 65 ) (Flora) &) bl e slaicy) = 3
Jalal) L) piall il ) pladind w
Uluall dalidl clilSay i sle) o =
Glall i Al 0 =
Joailly Jdilly by jluall J 8 calall L i) = Hard- & (Softscape Ganadill gy shaill dlee pualic 48\S L4 44ISH N ow |
- W i Pa
Lﬁ)J‘ 4_1935 PPN (Scape ,:1
d_A\}zj:\_Aj\:\A”u\.c:\:ﬁLﬁu‘}” ‘)_.\Atuj‘ JL_*\:\';\ L] )AL'UJ\L;H;)ﬂ\}bd@)ﬂ‘d)\}d\éc‘&uﬂ\@w)ydﬁ\ L] <
) Jlmnsal A Y1 Sl dadal) 8 a5 g ) ol yaliaad QS A8l pe Y 58 Baaaiall
R A :\._S);
Gl " Lelels 5 Y1 ol s e gl m
i Al . i) (3 Alasiunal) A5l yualiall w 3 .—i‘
idasilyl . Aa il cle )il A agailly 3 @l o) gl m & @
gl I g 3 UY) bl g saac ®

31 gua_ia a Jl 2019 ;L




e 4y Bl Sy Joamlls @ (e —0,lSY
uduc.“.v ?.’LQJ\M‘ c;'\.c‘).a.U ?;4\_4,5..‘_“ 5)lec (q:m.‘.al bl
Laliwe Ly 3)lee @muead Gua=d Lgld e Sl
NP PRI é:di:zﬁgﬂaj:ud\ 3ylac 59 SN
() Jga ) Al e Dolaily

o3 Aalall @l Line¥l sl Jgas 1) Jsaa
e yallg a1l LIV dngiaadl il yall @ eums
Szt e Sl 80l 3 )lee pyliie ledY
abuagidl

allae¥l Jpumd als cass Lulyull coasd
olal el Bl 5)lee muaad daliiwl B 3 550
BJMWMQ\AMLMY‘M%)BJ‘
Bl panll L2l 50LaS ph) b mguy ol s
Lol peadl lBMall @gd 2 seliy 4l LS (ually
La ponlins drepaentll Aleadl JolSs 0 SThg aabin ol
Lepaatll l)liie¥l @al (ol il go dabieall
3ylae @)L&n'ﬁv st ouedl dssld! alel bl
258 Y aolie LY Gl (a5 O qemy Al
il i (e alall Goagll 3el (o s Agguns
Jead palas pfng Eecdl s G2l9h9 &5 5 Lgasanss
el ¥

il wliesdl (e gad dyliey @bLAN sLas | @ o
SLaie ¥l (Sasg  pBgall ey Ln Liall Cag Il Jams
g9 dall Aala iy uan g5 Sl (Flora) & ,dl lslitt Sle
g snyatlgenl bl daglaatl lie gl cUAS
Julall Al iaedl ald cblddl alastiul lias
3Al 5y gl pmall Glliall b Laiely) 3523 U
Lt laidl ey 5 puniell Aails culuiegill Liad
" g el gl Il sl e i
el Bleall dalidl alolsay slel, s
el 2aal 535 (ISY1 53 Bdomall sl alaiwiud
sl Bulee yolic 2lS L3 25 SV Ll
Softscape) & (Z\_J_ﬁl_‘_:._"z?\} Aalbol) Gewddly
ableat! el Jlie) el HLas) Jie o (Hardscape
bt Lagly (@) e aaaall Jemitly Juily
daglaall e slge aluasiul Jie) 25LEY1 yolial
(ol o Sl g 6 5l Jalgal

odouai dolaiwml G 65540l wiyluicll
duayladialélpal) &l 6)loc

o Al @amall Jaoes Sl Gl @l e

O Gl oo ud Ly Hbl e @Sl ol pEl Al

S Lo 2 1S Bpgascall (pn 3l Al 3y

DU RUE WY PR EIEN T I S

(Endnotes)

S e 33 e L Al e @2 line il e e I J3enst] Adus < (2008) (e calll sl 3

Golow g e

M\ QLub..\.” )S).A ;((Q._LA_U l._.d\ﬂd‘ Z\j:g_db ;LE:UY\» ‘(1986) ¢ daxR ﬁ)L} ‘&MJ_"; 4

.BJ.ALE_H (o> LLA;‘j 3:0\.4.’.4-‘\3

Ll (B yal 35lanll s B plad gont  Jpmtially B ptaill < (2004) (alll e oy 6ol c@uadll 5

154 o oy pially Al 11 diecadl 170/171 soiadl

2019 ol gua—_ia o Jl ‘ 30




Built Environment 3udia du (ya ;\ Environment
Ore Bgmlall Bl le Al Lo JS Lglazma o5
sleel Caug Olea¥! pangl e JS 4y cunidig :O‘;.A.Q
Sl a3 arg g 1aa (V). gl juaell S Yl
L Lg.“.a:.‘ OSan O (@dly AalSS 3,58 9 3a0ale
303)4%&\&)&&»@%641\)&&\ el

(V58 (7] b 5 2L e

O Al 2l o eliiie (e ol 4all Le IS
colmaly Glasy @llusy 3yby Shlaey ol
Lag 2 itl culibs gicwall dia 01587 Le JS yliaialg
sl griadl Ll caibidy Olgwmy Olesd] (po 41053
(V) LLam\.Z.:‘dS:dL;;U\
;Luuuuyumudsww\ dole doin s
Natural duauls 3 ewnd B g (4o Lawds

uutﬁ\wéﬁj&\ﬁ@\ﬁwbuﬁ\&u
IRV RE RV

2 ot a5 e b 300 35lee o s @iy
gl S50 Bogiaall Glal,all suglady @ueisd
IS (e g9 pn 6Y alall @ el JLaSiasd (g puiazell
Aoy ol A graadl cle ] yally s laasdl S0 G day |
O da S 8 35lee ls yaag juolic aluzinl L
A el @l Flsil (o yi gdgall el jal e
ngmb@% alasm M aigio e g puall
Sy Leelgils dale Tany dnguadl alal,all wlb
8 Linaall i jeall sLas ¥ (i yas ol @S5k
A yendl LG y5um LS|
rol=dl &8 9.0Jl fouousail Gilyluicl

& O oz S hle¥l (e agasdl llia

u-“ﬁ;‘l-'-”@}‘-“ JL‘“uﬁLG-‘LC‘J-“

29 gua_ia a Jl 2019 ;L

@t 6)loc

DLl 5L ,¥1 L3 Lega Lygs ol 35lac Caals

bl GO ligiadl Gle Al 2l paall
sl 3900 AL Wy o 350Ny Aaiimally
REEV-ESIPY- i | OJLA.CMAJ& (¢). u..&.n.Uu.\La.njz!‘j
LSt b Lontl el 0 1 2y il Loty 2330
ol peall Lo Jladl Rl oSl (inlae cillaes
Jsall (Sang o alSliiag .. &Gl pdag . dumy .. ISy
oyl lal ot i o)Le.c).v_}la.v JMAQ.AMU\
dnilind Juloety dils yaa 35) 5 windy doli dain,
cals 4.1})\_7_” uLc‘).a_” (Q.MJ 4.«.;.‘143 Ul u‘ ..\m
cilillaieg oLyl cilalind Jad 3,0 T Ledls
0S5 U Bl Bads o, 51 Al 1 BBl
rpls o eobatll ulls (alizes (LS didey o
el a9 AlSa el G )31 L Gl (0 g el
OMeliie GHUY Glia Hla) sl s a0 Glay S



6 )5§odl CulyLiici
dolaiuwl 59
6)loc osouns
alelpeld aoadl
daajlall

osial | (Gto pSul

oyl Anals — dutigh LIS — L Sl

6)loc jghhio )0 environment &Ll o=
:Landscape Architecture &I

e Loedl oy pai &l G comy 0l 3 Lae g
| i | P

il s o 1 gdally 32l o s I
G2l ol Gle oy Le IS Jodiiy laiy dilom
g olails Lasly Sl (o adall Haiall (19S5
Obeadly Olgam gl (o dle Lag il gl g

il ol Gasiially Loy @ a Y Al Al
Jedig gl Ll o Olas¥I I35 cye il Ll

Qoadiol

3 el il Lie ¥l g gunga 7 yals oS Apeal ellin
Oro Lt e | AU 28015 Hlae eueal dal il B
s yall okl (e 301 2l Sial) aLaia¥l (S g s
And; Aols Aaeay Gyl 3Slesy dale Hdeay
L]'” dsl=tly 3\.;1_1.!‘ 3)lec (c,.m\aé:u ;LZS)Y‘} dal NI
eobdus yglad o ealid o) Sy @ualatll @l 45
& e e 30 pee o Ao g el Lgibistonas el
dalaia (ye dalizeadly 35 5800y 3 puciadl Lgnilinzey
el gl 5 Y

==

L2 39 A Licug 301 jae Ao giiall Lgibigionay Auaiil) pyliin poglai+) IS

2019 le gua—ia o JI 28




Lol L5y it Loalinedl 554231 5 LS
iw;‘mdﬂiiémjmm@iun@m
ISl i b dagle JS 8 el Lo J51 S31L
Sae aaby IMs oye CLuY\usL@uﬁﬂ;ubuj“M
S s S e

e gets 33 e allad e G ole dag
;La;_n Jbatl )s.y(Compact UTAS) ca,myl
u3' dmg.\ Sy @Sl pleadly Jadiall allail
536! Jamy Los cilal el ciligSally sl
Ayl Gle imall Alladlly 3 huadll Aal<all
\J.._.S B

Balai¥l b (ndieiell filsall 323 O sl Je Ll
B9 JUS (pa clldg cdalell 339 (pa (peummy & ygomal|
o L L gheatt HLanl uaas a1 datal
VRN SURS [N RES IR VALY > QPANES
ahlae¥ly LSkl daliall alloeY! e oge
A Al G JB1 gl @350 G Lol
Lag + A Liall cilalie ol 3 Juliig Aum LN ¢yaeums
@w@;b_w_éaﬁ;@\ e S pas
OoSaly 039 1aa e cplasd) cay jaty cilala ol

Slen | Jebil) 42185 le

of Modern Physics 77 (2005) 977.

421.

:&alpoll ol
[1] M.S. Todd, R.Q. Stephen, Microfluidics: Fluid physics at the nanoliter scale, Reviews

[2]  W. Ehrfeld, V. Hessel, H. Lowe, Microreactors: New technology for modern chemistry,
John Wiley & Sons Inc., Germany, 2000.

[31 A. Gavriilidis, P Angeli, E. Cao, K.K. Yeong, Y.S.S. Wan, Technology and applications
of microengineered reactors, Trans IChemE 80 (2002) 3

[4] V. Hessel, H. Lowe, Microchemical engineering: Components, plant concepts user
acceptance - part i, Chemical Engineering & Technology 26 (2003) 13.

[5] R. Schenk, V. Hessel, C. Hofmann, J. Kiss, H. Lowe, A. Ziogas, Numbering-up of micro
devices: A first liquid-flow splitting unit, Chemical Engineering Journal 101 (2004)

27 | gwa_im alJl 2019 4L



Liaglgids Gljioo
aljldlg Jolguull

i g 4.\3!..\.«.: ] PES

A5 LeasSl Ao il @~ e 3l

o 03 da> AleLanall algadl (ysS3 Lentie dunls o1 5Lam!
;L‘..tj u_.sf_n IR RUIPRJ Ao Azl
5l Aatail Lo s LeS . Jelanl

iz *,\_H edela ot @l (Microfluidic)
O ke Jelds coms Leaie (Microreactors)
oia O e @il Gl Alabinall slgoll eilisSe
Slaall il elels Cegins o (Sey @dlelad!
TN (VPN TS

Liye 45801 3 0madl oMelasdl ‘Q.‘a_' )354
Laslasl Coreas m.\_d.a_._ﬂ ajg;.‘ﬁ\ e )0l bl
u_u &).‘.u\ JLn.uL. C_‘,_m PH RO (3 yuand! 3 yuainldl
m)\)_zu u.\.c‘ ‘J.a.’ c_g‘z!_x.mj caddalize 31 el
Ladsd) o)g:.}ﬂ_v :\_ULM o;LaS ).S\ Lol "" S35
uLu.«.U ).u..@!\ p_-:uhﬂ ul_O. REEAY u.ﬂ uLm\
O ..\_m.n siall aalindl 33ea Y e dasieiiucl!
S PR L@m—tzb O ddlia Hlad wlgay
oAl Las Jalatt [ \&Ia.u)_u.‘.a.” p_em_ﬂ gure
)a-_a.ud\ 4.4.]44‘2' uﬁ 4.@\_». 4.‘.La.d| oM o.:\_u

Ao Linall slgall o Blatoa¥l (e an Gl
ALl 3oL I Jaey ) Aall @zes (olazil o

aadall Aelai¥l LaglylSs ¢ s Lo Glag
ol ulyy 2 Lanziddl(Microsystems)
aaa alyial S (@lylitly Jlyal) clsell
Sleedl  Liaglyiss  (Microchannels)
.(Microfluidic Technology)

[ RPN,

aa sl

JMY‘wdﬂww‘gﬁju'u&uﬁ J.mjjs_q.d‘
Jalatly 5 Lgsl LeS (2505 lua (a2 Je il
(Microscaling) ji.atl 2 aline datail os

Jseanzed! ol cypa 330070 c¥lme B ausis

Jlss Al 3Gl s Lgeal 3,08 Ll je Sle

(Jel=idly il edy e IS Qs Aladl @

Plaesdl oSl G Gl @Sl ] aalsdl
e lanad!l slgeld

e Graaill A5 2251 Slgall LanslsiS O

celiudlly gt e LSy e LIl B paal g 3las
AL S edelatly Aol cldaall (5985 G
RSV Gldaddl oo paseaally Jumdll clidacy

2019 le gua—ia o JI 26




Co d:uajﬂ‘j ‘zUa_u‘ QL}S_A 2 JS.:J‘ &‘45:' cﬁ)i'm_” W)SJ\ g_".LE_J‘; L_?A (QS_':L'L” BJL:U‘; QLA
e S o @Smill g inga)l @S e ¢S gl o Al Bela sl (la L wldd (aMs
ﬂ).‘g'm.” u..‘)s_ﬂ ujﬁa.d‘ o\:ﬁ‘éﬂ u_”; ﬁ).‘g'm.” s Sy .Beta$ Mu .S.SJ:J“?BUA.’ a.!a.u‘j_' ‘;s‘ﬁ.n.”
bu>99 ddgall Gs8 gl yediuwe Juoia ‘:,J:ZM (Q.‘.':LU OME sa A yxiwed! @l judl s

EEG

Shes g Sl glasdtt Bluetooth  w SO I Lelas wid ¢ SVM apad)lsa alasiuly

rie olge gl Adafruit ofy=e ity EMOTIV  clalas¥l oo Les @Seally LSLLY of y=uoll
LS . lS jmall e 2 @Silt Bluetooth susy 51,855 3.p0x EEG wislal 25 |l L 2abiz ol

.Aﬁ}'&_” 14u.atLaJJ‘ Q\Ju:ﬁc)ﬁa?)dg.&@oﬁ .Qb}aﬁx_ﬂ

——

i i e

Ultrasonic
Sensor

Rear DC Front DC
motor motor l

| I

p—1 Adafruit Motor Shield Arduino
Microcontroller

Power Supply l

Front L/R
DC motor

Bluetooth
sensor

Power Supply

(i Jlall (b3S S el =it EEG e @St BC
:&alpodl
[1] V. Jeyabalan, A. Samraj, and L. Kiong, “Motor imaginary signal classification using

[2]

[3]

[4]

[5]

adaptive recursive bandpass filter and adaptive autoregressive models for brain
machine interface designs.,” World Academy of Science, Engineering and Technology,
International Journal of Medical, Health, Biomedical, Bioengineering and
Pharmaceutical Engineering, vol. 1, no. 5, pp. 242-249, 2007.

J. Vidal, “Toward direct brain-computer communication.,” Annual review of Biophysics
and Bioengineering, vol. 2, pp. 157-180, 1973.

N. R. Folane and R. M. Autee, “EEG based brain controlled wheelchair for physically
challenged people,” International Journal of Innovative Research in Computer and
Communication Engineering, vol. 4, no. 1, pp. 134-137, 2016.

S. Fok, R. Schwartz, M Wronkiewicz, and C. Holmes, “An EEG- based Brain Computer
Interface for Rehabilitation and Restoration of Hand Control following Stroke Using
Ipsilateral Cortical Physiology,” Engineering in Medicine and Biology Society, EMBC,
2011 Annual International Conference of the IEEE, pp.6277-6280, 2011.

Haleema Al-Turabi and Hessa Al-Junaid, “Brain Computer Interface for Wheelchair
Control in Smart Environment”, IET Smart Cities Symposium, UOB, Bahrain, 22-23
April 2018.

25

gua_ia a Jl 2019 ;L



elall dalie @lwe))lgs @O cwasil EEG
Al JLEEW Gle¥l &5 cadiatd @3 (e Y
SVM) K-nearest). 4.a wgo, ol sl sVl
neighbouralgorithm, support vector machine
UJJ\ .algorithm, and artificial neural network
cadl SVM aa)slsat 7 79.2 Lo Lgagans @ 430
Al ol 52 M allaill aluzial oS 4 gkl
dal ol ( 5-g-as Bllad aiugs OS;—AJJ C\_Lu
LY el danlt
:‘aU'a.Lﬂ (4:«.;;:‘_:5' QU}:SA
@ « EEG 3lgx pamadl g 5 oo cums « Y
te EMOTIV EPOC lea alaziul @ Josll 12
@tlin (3680 o ey flaatl @l yLal dolaty Clad 14
selas o Lgwlaxiy EEG 1 das o wlily
3y d ye) 5 LT Lewld @ bl gl e 055Laall
Y al Gure olail o S ansiaadl ol e ST
altl 3L Aapall dntleadl 3ptas o Lol
clly Josd @i o BB closganll (e Zuauanlly
o S pudy aa,5 Jles I slandd! EEG
EEG wlily aslas @i o Lul, .(PSD) ;.
cals 151 .EEG I duas yoll @bkl ae adl=tl
ligd o Adletl abLadl fe yiuo] T padl clly!
‘ gjmbﬁ ¢ olsesl L:;;\ ga)s):.‘yﬁ_x_—x_lmﬂ u;‘g-‘-':'

o Sl gl Sl e a8 Sl
@ o iy ) BLa¥l 4] allsall @i 5 5gn]
B Jie Adjidl gl b @Soill Lgalaiil
@Sl WISy . lgaVlg 19y s 32l 3ME
Al ¥ QLY Jie sl Y] gl s

@j\ e 0w BCI allss R A =9
Slexy il flaadl o Jeolgill Guealid Jol e
EEG 5,la| Ll Jpmam!l Al ya Yol 2 ig0ias<Il
@ Oreg LY ola Axlles Ao yo @ ¢ alxll
panly o Lyl (e cilaglaall 21,5l Als e
o Lealaimial @i cileglaall ola Cagiuad Als 1
Lo e gl 3 ol 3ueluvall 3542 Y o @Sl

Sl 352 @al e 3 il ul )SI
abBle¥l 93y (el HLST Aols (Jamll Lle selus
Aggen Bunsy algay 2idg) Jleels aliall Lyuwwnt!
Gl a¥1 (e sl Aalall Gagoe Il eyl il
e S pmiall a3 jo o @Sl e el
o @Sl Lae ¢ cgeall Gipb e Jliedl Jrw
iladd) ds gl

BCI allay joshai 4,5 [5] Joall s iy
oS byl ailoma jg 3562l e Al Jals
Slacdl ¢ Babine clalesl 1 JLESS ol el
Flaall cilage aluziul ale¥ly calaily ouedls

o (| e | [ [ |
{
7
} »
|
v P m————

\

- A .

S .

BOI allait i Il (o yall 11 S

20190l gua_ia all | 24



M‘M‘:’Z\m.é
O pond | daols (0 gwldt ducs

S15 Al
O ond ) danls (0 gwlst ) dwaia

Glagooladiwl :6.ac bl Liaglgisill
yaio guwps g\ 9odaillEloall

il yigreSll dgalgd EEG wi)lal alasul

[211973 ale o Pl Wl U3 (e 500 J5Y eyt (i Floma 5o licall Linglei€3ll ams

pagad dasl ) Bdled) 5 yaall @uas
« Temporal caxtl o Frontal gt =4l
SN Cag,mlly . Occipital 5 . Parietal !
Wb i O g F o T P oag,asO¥ cluzs oy
ognall L3 agmgell GBI LLai . egundll
SLD Ll o Sl Al 3,a0 Aalad)
) il Gl LY elS o

@9 flaatl cilagae (e plosl des Slin
0.4-) it cilage [3] laall doliits Uiy Lgdvions
(33,8 4-7) bd clags ¢ poilly Aabaall (53, 4
8-12) Lafl culase « Lablall slga ¥l slil donms
LS+ aaldl jpeall cL81 Lgtew JUa Loy (554
oleadl s Gle (530 MU (911 cilage Joss
12-) Ly cilage w339« 35l Glad¥l (gsis Laic
(ES SLaal Bladl LT 2l o (5,a 36

By JeLaly A3 granss JLisi alisi 54 BCI
cYles o BCI ansioy (gpaadl Jall HLSEY
e Il Jl=atl o JE Jiw Gle o Aalies

23 gua_ia a Jl 2019 ;L

@lale¥l @93 (olmaM Yola jag o201y Lualall
,mll Gl 3yuall (e @S Jie cdalis!
@ Aagdd! Jlea¥l Ayl ja B AIMNELLYL Headly
@ ol @bldl Gle el Saclicedl 3 g2 ¥ quauas
! oladd! e ol e Layledily Lgaes
Brain g‘..\f:ﬁ.u\.) Soded! glandl o wlildl Halas
PEL W RUOIEASY (Computer Interface (BCI
33 Y oo @Sl b e lall glondl el La
Sle o glend! ol Jue ol Aalizs 5L llia
Electroencephalography (EEG), :Jld! Jw
Magneto encephalography (MEG), Position
Emission Tomography (PET) and functional
[Magnetic Resonance Imaging (FMRI) [1
e b e daladl] Jumesd 33 )b o EEG
Saa e clume Aawly Leuld @y ol 39,8
dolid o EEG 55lal (oS 3a0mme duia) 3 50
Fladl dolas (aMialy cabinty dpamall L3
3,80 con b g ol 100 IO e 75l



L_?b ;.“45:4.” ‘Q..L.Cj M\j)LAJ gb.é\}_nﬁ ;b;‘ ‘a‘)_']_x‘
LY e slaw¥ly oLl gl 201 Jumg ol )
J‘J_'LLYU ‘&3‘).41‘ Jee 9 ﬁ‘}.’LJY\j ‘@}éj\j
S pe Jalailly Gumd ol uadd Ogan Calal¥ly

33l Asiges 4815 A par AL T pulelal!

ol duegs Joding o0, Gle plual )
ey el ¥l dle M1y dmially 2l 55l
Braotigh) gl SLEMEY Ll alially @il
Zalall @lldl Hlasly eimell B Lgmew s

A3 lng dmslg 45 Hlay

Bl rey o] Guaigall iy syl A
el oy jigiy dussidl aielaSy da5lyuB
o)yl et Cyulalall gl

dasls

Lewaigll eladddl o gedl 3,89 ol wla ¥
g ClaT s gl Epom! eilesimall olillaiag
ploiely 8 paall Guss (e 2315 3253 e (uuwtige
Zigall L@l ol Y1 o Aigall aelsally olaill
Ao 5yg0ms gedll 1ia AS5a (o ST i
Laaly

Slasleadl ASlay Gad alyinl oy 2yl

o Lo 3L Y1 Lgie pLad¥l aey cpgipms S

Lgie plan¥ly ige sl Giila aljall wilia

Ol 2 gl 3,850l clagladdl alazioly

o Bmid dadie Ja¥ Lgalaiil asey« qgilinly
Ler Jgenall w5151y (uilsall Callima g e

lsleally 3 aall alaiol g 13:Lag]l

oo elesill ssly . alec <1sT L3 33l el yuinlly

sulacll Lidy @@y @dolgay g ras Jl=s

Oz ) patily Joall ae clgide B)lanad) dyigall
Lgoag ! Slanzed! 3592 g (Q.@])L@.A

o Aeladl clliey ol Guaigall e idelzddl
Sltganadl Jamd le 350 pe cilall &l 0 sl
ol Asgiall daglgunll 339

Sl il el al sl Jedig ial Yl
ISy dslimin| w¥lme o dadd duigall cleiel|
pae Co (e 4:'\3;‘;\)_“._’.\ Jeds LS (Egga
oose 2 Jubaull gl wldfe pad b Al
) e 1SV Liigall 45)age

B D Jidg 0¥l al el dide iy LeS

éa_l}oJlro..mi
‘QB) Cyndigell Aidgacdd! dgll 3)‘.5‘; oalma 1,8 Juaied! duwadgll diga dylan QL__&)\::‘ -

dadnl ‘g.n.s.” ‘c,.d.c_'].\.‘ Juag S Hls digad! n;al:&)l};‘ doude « pdyimmiie Mgy ¢ isle cble -

2013 gy ilad! 2Se 51y Auwaigll Aige Ausles @by delsd cauls Jus -

228/1/1426 » 2/6/26

2000 28 ;oW 3uull el¥gll L

20190l gua—im alJ | 22




Oe Begame Joiid Aunlal Folie Guday clsug
st‘uﬁdd‘j Qb..,\.ﬁl‘j alantl

LWl Baamy piay O Guaigall Gle ¥l

o sl Calatl Culis aucy (dilyy daizel

Lewciall o calll Llall Zmlnddl Lo Lelan ¥l

Al Eabime (o sy Lglee Lallls Lgr Jasy 3l
peimally

@les i ol lola e Gty delawyl
sl Gle slaie M (g ,2a11 sgeall JSE3 S3lly (224!
Joall c1o] Balaia¥) Joiig AV (2 50y 51l
Oloally al 520V A g5uuadly gy (o o g Al 30
Sl s gl Jlazl by aliall aney gy Jsanall
Lot Ostons A1 Bzl I 5l el e

U\)b @lj_'o,;‘ @A ey e gungoll
JLad¥l it pe Woliog ducgunge Ay play 4551 539
e B Bue gingall ciligins gyl Blel pag (ALl
o Armzall mlladl e lam b Jooll
B Jee gl o2 35kl auey Gl 2L skl
e ool il cnleedl qgblin ) s
Y oy cLgmtlal ol Lgy Osleny il Aunsiall zllins
O ooy 9l) s O Ola e Joe b 1k
gl @ 5003 I (s

a5yl dlee (6350 O puatigall Gle aiigal!
seles Glel al3¥ly (Aigilsy Bayyhy A gheas
syt Ambnd) Lagss 20l lesy daddl
IS5 paud o Aelall Ambiaadl 3lel jay paizeally
Jpamll eW3L5 5 Ve gl 223 ancy cailens
LS (G ¥ Guaidliadl Gle 55000 9l cdee Gle
Jomiy cgall @lBAAT Glels ajib O 4 ik
st @iy Gl byl ,al MY el

21 | gua_ia all 2019 ;L

On daadl 385 G| Bisge pilme Hleiil ol (au
Ao g dapen 3yaliatdly Ak &l6S 719)Y!
Jiles ol gl Caletl o Jis el igee
Loy Blually Jadally piaill Hgal S 3@
Ly @510 Gl e aastl daly 1By . aaadly

-3 348 44l [l Tagay Mgk

Coladl e Il b T ¥ GBI Calally

@ Shigiaadl B0 3B Gimg il igall

el Cola ey ¥ 4Gy Ayl Clgzedl

2681 e Jaly BRI Gl Y1 Ol B

! é)'gﬁa:.):‘&:}\ @)L}gsi\:éusy\ &yl oS

NEv-Y v 1500 u.ﬂ):S‘ 5\33 Q,”; &l (:431‘3 “elils”
Sl e Lgaladaol oy 8 Glld

Liaud| J3 B a5 21 2,1 o] Y

e 2l sae sgag auey (LSl e juS Sl
1l L udgha! @le e 3laill Colg3
O 31wt pacy (ol Gl (piled B
Ebaly Al (e le dabzdl QIS olal
(A Calmtly Blaty Legs Buolig) 5,180 olia
el el Lo cdSh Ll clica! dinad cis 1ua
G i s sl e ¥ 4 Lle @510
2alay) S IS | RPN I WP PN 1
Gl g 1914 ale jodl s 3linl FaShead 3ol
OV i o Sl e el e o a1 35 Y

&imoll GUaisgalio
al by Jead) lail Auoigl Aige dwwss
e Cratiga 3939 IUS (0 Y1 Sl ¥ | ay 2351
cEreailly pao ¥l B gl e Bl Ggiws
aa gsldy .ol Yl igall Calatly al 3oty
lued Colamy — uaigall iy 45Le al ol
ik o - Lalall CLANAYY) diaantlly Luel Yl



daw aim]l GLEUA]
(daaw aian]l pmodl)

O cems G &S5l a1y aelsall (e degazms
ol dlec ol diiga 8 (8 yim oIl Hlud¥| Colias
oy o Sar LeS 45139 duii olaaly JSS puaional!
e »S58 e Sl Lol Lle digddl wladsl
bl @iy Gl @l el 2 MY elaaily sl

A 6UADlg duisil cUaall gulgi
Lpwdis b Gge o2 GBIV 5l izl Uzl
3gazma Lo, 515 (0580 B Jliedl e e Clall digaS
2 gl sl Gaeas o Uastls cguedl (o )y
o ped Bl sy ly alial sL8T T colgull Cang
Al = Jlea ¥ Tgwl o = (635 13 (Jliadl S Sl
eV Al ai antigll Uil T L ailadl 5,
LT BLY — LSl gl Eigas i — L3y
2l le Aadgy 38518 Calgall sS5 Le 3aley

izl g

diga gl o LAMAY Lantl®: Jla 1o 3

Lol Leky «pminds 3lag! $hy L gl
A Blag ) 650 B Awaigll Aige B SBSY
53 1S5 M S 1 e aalgally Lulitl
lsles dagiu (e O (o dpagall 5LV el i

DN

ISy da 59 calgll (gadl (o Awndgl) s
sy daglall Glesy (Hla=ll anally S
dmall Dlemy peimell Lonz! Lunglall 315l
o dduas sl (3o By (Aedlly deladl
poladl Gl ey By @le dwadglle Lo ,adl
Glabis) pe ol JSKo0 Baudall alglaldly
iy Ao Lein g 2sLad¥! Lgie olgun patizmall
Bands B Sy rilue 8B (e Buaigll Lal | ,laig
elas lel Guntigall g of g2gu 4ild el
oleadl 3beay al Y1 @ jlicay 115 gl oLl
Ligally doymall Bas B Jicially (o BUSY
oo Blimlly sleelly Guually dal;dly aila¥l,
cigad! )l ]

o Leilse S Ayl Aige calS Ly

3aletly @igy i) el g ag) igell coileedl
Slaiall 5z tl gag) GANSY Cilally (dualal!
Cdlyedl b dbyad Aapby usigell LS5l
S O purigad! le cumy ila 130 (Aige yudl!
Goleadl alladd Ling dlee @iy Oy 80 yaall ol lga
gl Soled! s uleag Auslead! aclgdy ABUAYI
Coslatall b yatll oy oy g2l el
0= Bolie o Gl CUgall BT Lale

2019 le gua—ia o JI 20




)Lz:\; Adaal &I m)_ﬂ v ] 4 ykan )‘Q_AY‘

eV

SSaall iy Guially Suall il ealuy
3agetl ddle C_aLu uf' J).:.A Lalail Sl mals
ey ldacy d}.&.ﬂ&n}a Lot La&j 1Y Oyl g
3305 ol Blelll B (535 Le sy LLel 38T Juias
o RPN

2 2Jgodl Je 6 345

Joill allee guobaisl #3pla oyale”
SO yaa” A5k gt Aelai¥l Slaily sl
Sl Jlma o Lale38 (o SSY e 5 s clliagg
55 adl gl Lo ey (ASlasSI clelialls
dhingy i) b 358 gad Lols dege
zelisn dall ald 2 Hled] aldeal | o
el ysdiie dly GL" A8 Lolll ool
Jlme 2 daaziadl @byl (e 288 B 3ugae
) Ly dasal

JS Gyss Sle \/&“M‘;:'-‘-‘:'g-‘:')’-ﬁ‘ Juanid) le
ligSall e y9Sa

Lein Bazilly yadlailly caguall 4313 o
LaY e e (@laatall) aleitatl 5,0
sy ol Ygogy 6,31 ol pedl pazms 139 5a9

cJa sl

L (aslud!) aSolwy Ul ol Loy
IS Syinn e Gadsgll elaY jamal  Jasall J@
LSl (ya ysSa

Juiit! A e o3 aSweloadl allaay
|

S Hlealy Juaal s elel )
ol s 5:LaSHy ABgigalls dadbod! sdailanl

dudgially Aukaill L]

Bapco &
| b L R o] Rk Al |
. )Y
S bl = A0S e _A( 1) g = Adylst x ) -'\.'...‘;‘:s;l"vg,-;-:"'.b.f_)—?
_._,_.,L)__} Rt 3] e

19 gua_ia a Jl 2019 ;L



eapco &

:“"‘*"‘. ka3 :“‘—‘5 ;.

_:_i-j)..“.;.ﬂ ;_-)_.L.-IJ.S.:.J‘ J}‘):'

uh.a)\)Lz.‘
:‘Li._...-a:'} ;:L_..Lc.t_"__a ‘_,v_\.e.a_l_L _'"h:’.‘; e ‘Lc.xa.a‘.:' 4L-"_‘- c:"h-’ Q}&L

Sl LA g A tls Al g A allg Sogtle Auwai Il (et

Oinall 31,891 (e BtV 5Ll 358 ()sSB
sagzedly Auwadgll Oo5dlly Lhually aldeall
G50 0353y nlslaally Lidly Aedbuly 2maally
Ll e.mj‘u\ LY e Alnaie Tala¥) 3Ll
Olyed! JJ.Q.A 3,1a1 )_g_uj\ cile g pdiall juae 1

30 ple Lalai¥ el Ao Jasi oS
Jleel Jiabs o deliall lily mogs S384550l
A5y caleg il dalg dele ASEL ol LanY
Sl malip 292 ealang ¢ Jueadl 435 u\n b
_s..u Aol

Jlee¥ ¢ agetl ua bl e B e 131 e
RE P A

0o el dmis o 3amil dlee Giam
Pl @lige (e 05e S OF 3559 Jemed oo
oy Ampmin 3y50m HLas¥ly (LA s 13
ol by cporduall aall olaadly (nolsall
eadly el el e Adgigall

calaaddl Jle Bla=tl 43
ailatl AL ¥ as a3l e Gasdl
faaall

Y]

Al @l gl 0an pe Gasdl dAlall @l

u.au.:u:s:. @‘,m o) dwelsyl u)AS.uaJ\ A
Gl g rduall Aaludl ol pell e @EaLI (3
Llidl eSadly ol ,a il Ggas L2 s
Sl galin 3325 aie (e 2l dgeally
1Y Ggina oLzl o Los, Lu.u.’ cJalSie dalai]
5sS

wlties SUgy aalasyl J\_,.;t ilee AS as

U""ﬁ) duds tUa.a.U G ‘_,.J‘ ;4.\.|Ln.q.” ulS).uJ‘
o9l 'y asale i (i 9" “03eS1” A 8 Lein
by @3l Gallg (WD judy Jaty “Jbsts “ o
e &byl ol ml @pal @guamd 3ymall
Q‘j.ﬂ” L@.A:u OR9 cdaladl awi P QLC}J.:H.A-”
3515Y 35S ;e CalSatly sumg ot Aeculall
2yally gs-:‘ﬂ?‘ Jordl agas ;315 cileg il
Al Lix Lg paoge 3umge Beuld alusles sel
oS Sl Golas (e S 51885 g i
2013 9dgs (L2 3 ym ij RP1FSC GAL')J Do Uy

shae e 0V eyl e Lilias
Juiiilly SlSeall 3Leid NORSOK (b 5)
syl Wlie ,as” Z-CR-007 @3 Gyl
Sy qu o Jeiddl) eay asmd Sual
Jussl] Al (059 talLang Aalain 39ems g9 el
daglaiill dlae Jugud gy Sguad Baglgl syl
drgr O cemag ¢ o rdeadl ol pa gaen LT uall
“ Sl pall dalad aren alladll

2019 le gua—ia o JI 18




iohill jlai] aolipy pualic

Shaesl galiy 35 0 (o el (e Joa ;
Calan aleliall S3L e 2)ladl Saatad
Eelay 3l Led Loyt e abislesSy,ud! deliuo
dardl gy Auyl Adlewl Il cileg piell
ub NUP: gl cdeliatl albily olial u...ud‘ ‘_9))‘2\
dasidl Jlma 2 wlegdiadl o 75% LAUJA ‘Lu.u.'
olidgl o Y sleSs,mdl olelinlly 3Ll
NN Ghoall alall LT Atz

: oLl dilalo old)i

620 d.an.o @9 dhhaoll A0idll 640
OLIJLLo." Jala dd=all spaisll
Locugiall L2 33% s Halams = 2010 o
Qlie b dlabzall oliddl G Jllea!
) :w\ a1l
Lacugiall 2 56% s Solai = 2008 o
Sadl Jilie oo Alalaiall Jasall sy soie

A dang gl oy il :;L.u ‘_,_SL.' Laiay
Aelai¥1 31| Ak ¥ 5L S a1 gl
(§ 9 ycun 6\ Jals L).u)LAJ i [P PPN | A o
LesS 59 Ralas¥) clis] eldee 3Ll (pe Bamill
Sloeat!l Caws Laslaely Laylasly LglalSsg
sladell muad @F (pey tuld @lidly degangall
coldaatly Jadat! s ud 3uaiia

EO aaay Cay el 1 ol g calgedl ol Y1
ALt uﬂ‘ 9 Bgiga” o2 (el

Lol aatai¥l SLasl duee ayaly :lisy p
garie &l Jals Guoled U1 Alabiiedl dlassl
LS 59 Aatai¥l slad) aldee Slail cpe Gamall
alogeand) Caws Laslaely laylasly LglalSsy
slaa! sl gq_' Omag ey el Sly dc gungall
coldeadl Jiaing (el Jasall s 3 daiiae
Agiga 3 ygums Dlually

e Aals 3l Aalai¥l Slas) bee A6
&wmmmdﬁmh&cﬁfﬁ (.3 »all

sddaatl
) | [ dolis 3,0a1” — |
56%@@\;#34_‘0&33:2008. ur‘.‘d—*-&—d o).S; ijj_um.!_xﬂ.a_:_u
.“- _...y‘
dacugiall Al
baant | Bl L
NP LAY LT PV E S T TR ST N 130
JUELIT 1R LiEa § " gt ETHT o 1A — aantl )y s
Al Spas Silealtl Sodidy Sl A SN ,_:1/-_-..-.4_4';-—‘_' &7
: adasell 2l
Qlaeel!l 2121 Somie
Bl e  saghazd!
\.
| = L5 _AASIN sl . CSU -
o - e e—

17 | gua_ia a Jl 2019 ;L



dotailll jlailg &adgligoll

GAVIN MCLEOD
BMP Systems Completion Manager

ADAM ONULOV
Communications Specialis-Archipelago

atai¥l laed| Aulead Holimtl e wilia psalls
LA.J.:‘ ‘_,J‘ ‘).J‘ ‘_,.” 4.\.\.6.’_” PRV d}«a‘ 8)" .5‘
Jj}.u.” Agane Lg.A_u 9 44.;.&55:;” ‘_'Lg:d‘ U"‘)-’"S
2ol I Al (Alamall Aalail Jloeil dan ! o
NORSOK 3§y (o linll SlSall 3Lmi¥l cilibac
Olupleall pghd &usl Sle G_ABJ..L” faa Jaidug
(API-RPIFSC) G2l pell delai] 3Ly Loy gl
2013 g (z,s 3yalatl

po— N

Jeabs o deliall @by L pgs sdele 30
AF goriedl dnly dale A ae wlslad¥l Jles]
Sl el 252y alins < osall 38 Gle bl
RSvyedl J_o.Ldl tm o2 Lm:ua \.\\.m\ R
2ua B Gle aelin 7 LI ZlaYl el LasYl Jlee¥
Adgise T @ldec

doy 5 Adee oo SRalai¥! lmily sguniall L

AJLMmj 44\.:\.]433 ij).‘.u.ﬂ 6‘ ;cuUaj e O

e u.” Y}mﬁ dua.a.n.” (a.uua.d‘ Oe ‘;.u ‘4.114.4&4\3
Jurdd|

N T L L

2019 le gua—ia o JI 16




glady Guolard Vg (uuwaigell (pe A Lgandy
Sy Laholis @iy c@llall Jo> Buslaie ¥y Liluall
Otz 6 yaifall @iy LeS i5lge apila culials
bl gl ulma J939 ol (e G
1o paigedl cladiion LeS (S pra¥l B amiall culi¥gll g
Sllall g 3 15 (e il 800y ST pla
oy yaifell comliaadl (o yaadl 17 uleddl Calsly

Sl 1 o A laddl (olaadl 58T (e

63159 &aa)9 waliaoll yay=oll
U2 ouanlgo yay=d gapaiaold
Ldaoll jlellg haidl ola b

Oreiuoll ololg dyollellg
@\9 Gbuasgll jLag (Juaogiall
Elholl i

15 | gua—ia aJl 2019 4L

SLally dadill i€y G mgaalsa ol (12 Sl
ISy HasagSmll Galsheand) alaly dgatlally 2udedl
oldledll e ye Limyly g llaall 10 o cilpm s &1
Gl aguztl whisledl e wpuall 75k dsliadl
35l Jie glladll 12a 2 Guowmsidly Sdu=s
Loyt g il Gpalaze ¥l Bluall Loeliell duacze]!
oY eyl e
G0 SsLially Jasdl Glosly Gl Lot Ll
iJsally ebeddl 5130 pa3gall by Gm  ma3gel!
dminiie Joo ABy5 54 g paifell (o paie”




DIAMOND SPONSORS

T KIPIC Sl

gl | ' gL §

| Bapco

ML:‘J.DU {“‘G"‘J\S“"‘ o) duzll e yixll
o..u)s Ao ,n Ll Al i i ooliiadl gLzl fan
SLally dadill @lS p (o mgunlsn ol (12 Sl
SLS s uasSatl Gulgtanal) alaly Auallally dula ol

lastl fas s clm il

Jos @lel soigoll oud :gunloudl Hlji
Jo—alll 8)la] Jlao @_9 Laiaidio
LFEVE TN ]| ul.na.ub.oulg
O3 puadgadl aibadl
Leaal (o By laall Biall 3l59¥1 Auaal (ye Lo
+s — (HPAM) aleladl auslall Jso¥l 35050
Judly @aeal 4ua€ (ASASHl g dmsl yuwdl b
M & R Jlre o il el o Jlad ladi Julas
Cro pally Adg855ally Blall (g)lmdl Corall Julws
Bl il 3 gl gl
mM‘wﬂJ\jﬂw\uubﬁM 299
Lalad) oludetl e sae ) el 30 33,4 54
Cra 8 yuaie Bt Lgd chla (o1 Bulead] Byl
e Ll g 2dnatll S il cya cpunellall oyl aoeiall
cldled Jieals Lle cpecn LS . auetlally dumulill
Laie ¥ 5 yelly conliaddl (o yaally yahell
@élel xialy @gilSil (ol suzll (e Jimalldnls
Buayd Loyd uad Ul eliall pllagll 1aa b

;) Eaaexh ERA) _Lu

v aypa L=soall @.9.189.1 bua .2
Q.n.na.qulthLq.oJlgulj.ng.oJlJplu.\a
daloodl yai gle

elads Ayl Grntigall Agann (udy @y
Dle o dlads e daddll jo5sd Jjeedl S Sadgs
o o baadl (5 paally paihall

2SI anly way ils Ha35ell 106 Blaty Lady
Lot g dmasedl Lgala Wl (o)lacdly ol yaigad!
B das iim el ¥l (e Jle Gis (e Lg!
(bl Ble HIl HLS g plasll puminntiag slale
2ipell 0S5 of Gle Lalas namll oy 10
Lo JS BaLisly 3 0 JS 1 uaie 4 combonall (s yaally
ol didey Aplaue¥ly Lluall pllad o wus ga
Lols Laie 1Y 3yall @ alall lia ya35all

20194L gua_ia all| 14



aa=llalo

A5 3,3 etl BagSall (] dadill BESTINLLY
Ol o juedt Coldl laa o L Lilaal

e il sgm g3 Gyl ASles b ladll
Joiwo §\9 bhaill pajgwanyg il 1l ] ol sl 1uS3e cilogll slaiad
2999J1 Sxony Exa L] aiolds oo SWI 2 B Lghee L3 5Lty daiil
@8 )Litoll Gollllg dpaplal] [ S & oo T e O
T . =" 3 UIRE Sy e C;U\-um.” ol M‘ YY)
€92) §9 LU wrh o) Liiolo gorduny oyl e Unzma £95diay (o yedl
Ul @48loo ool ayjull 3oty oyl 3Shen oo oY
L a9 Jloaall agadadl 3L Lo 10 g9 dia g By gaad!
Bleall asede gy Gl glint Ul gbiall (e
o2 Oalalall Cghudl ug=tly fusdie .Lgule dlnaleall
2 eabuy idly Slally dasill pllad b Blusdl
o LWl gouoetl plagll 1o Audling 343 5o 5l
A _;t},J\ e 555

peaEdly AN @uamy 4l a5l @malg
0w Al peedl Bamll 1aa B u.SJLmJ‘ Nyl
Laazelly A ymd) Guwadgedl dureny il
clael pex Hly Blaall Lo yimed Ll
ol allydaclodl calgom Mg data ol dio
28 5Ll d atgieall sggamtl Lo Ayl
Buigall Balll coladl (osmally aial
Auibyll Vgl aw dllas (S50 (gl 2dle
cligaall ppen 0 Glo eliall Sy dasil
o Amuniioll duallall ellaill Cabime lasy
dda) @ge aaldl 5SpeS Gyl BilSa G 3545
J8 adlaalt (iate 20l cls duatladl caldlasll
alaal e 4] Gsrmy Lo Guamly pLailly Guagnll
Al alallag

Lk dunyd yoidoll:gmoall paiallsye
@9 bl &aal .Jga Ol Jalad
Gluall Jloo

AR VPN FEN - B ES | g SUINE S DY
A5 oo deliall clonst Lufy EU agmll
Adlaall ooia Tuanl (e L pumsill Zusgacadl oSalyl
sl @IS il el , S Lplbhaiuly s 3
A3 L e Ll g a3 g Alom o e il
33 e Capailly ol ylly cleslaall Joliad Ao
At el eslausetly eslyimntl g eslamial) dond Lle
bl o yaall

13 ‘ Jua_ia a Jl 2019 ,L



aa=llalo

\DL&JM un wm -“ . 1 . 0-.' . 1 . II
unoo LAl hawgll (g il yaj=o09 joigo
Ualoicllg GlLuall

&b

MAINTCON

Yalalelg dilual Uga utolil nawgll @il L y20 g 4oigo
5TH MIDOLE EAST MAINTEMAMNCE & RELIABILITY CONFEREMNCE

INNDVATIVE SOLUTOMNS i
MANTENANCE, RULIABILITY & ASSET MAMAGEMERT

gt R

Bk

ANTENANCE & v 4

VFERENCE o r
-, " i . .
r i O e T i F W :
Je B
S ‘..S L o el ."I'_l,_.-' = R el Ty - 5 :&E'_- =

Lo LY 43alS Jgienn 3 dadill 5339 oy s J7 dads o deme gaddl 3alew el

Loloiml god ippasliogan maill yjg & S5 Glpll il 55 5m 2018 yueesi 25
o8 euhaill )l bl o jujmil L-:JL: Wi O ddde 35l ti.l._‘lj l=t! .(3-\-1'3
?M*A-'La_nﬁ diodd **Y\j w‘ dn il «L\S}.;.uﬂ"

Syl 5l paral Gl 5380 piogl raihell Blaw 2 . e )
z z - 4_‘.“_1_” Q\A ‘ t;“ | 49 ‘ Lt:
[5ime Sale tay aLal 1300 8 cl) Aol daiifl 2 galally ol jselly do peall Jobs oug

Lbaaill el Hlefna ¥l ye v jedl it Aulas il ulS 40
c¥les Jadd olawgiy sugun alie aby
Sty Shatly plmily - latly ol asz.s
Lo S aleliall o Loty ailiglesSy ol
2leally dguinll Blenlly L5Bgl Hlunll fye Jox
il ke celbs e b ol it TedlB¥ly Admall S, 800 e Loyl el

eliiadly 1aal 3 5exYg el adll sl ol i
AN PIT-Sv-NU IS OES (P ole alizea (pa &Hlie 800 (4o Hi81 S5 Liayg Auadlally

. AR | 5 Al ceug Sl adas -
LG-‘L_:-@}‘& readl s Al caug Sl 4y ~g‘\-“-’-”djé

laa o alamtl eual G,y alel ,ma¥ Lo
Gusemll (pe IS Eiaall 12 @liig . gell Jlaall
Ortukigall Lmamy Bluall Loyinel Al
dadil] 3ol Aaghl o (glally Guendilly Ay yonsl
dadl 3 a9 Asgacall oSalyl 358 (e ey SLIIG
W pdy st Jomdl A5k (5S0L) ool

2019 yle guA—ia o JI | 12




Byl ol o Ll Ty 53 i cige S 0L Ll il
15,55 () (s Gllaie (ye Fgplomgl B o Sl 0
Gl CBlgall e gl Jumdly (@S i 50 B
sl Gl elyos 3,08 (40 g—t‘-"ﬁjﬁ > )45
’Lf"‘"‘”ﬁ‘ g@.'z&.”

o ol (08 e Mae (o ouEiCadsa JSB
Silea Sl @l pag B yally yald Hpad I Copeuns
Ol Linax @S5 g8 halay e ,sl Ul
s sl le a5y @l (e cayuilly puslal
23 @Sl e dl dalate B ol Al
Bhaw 8 3l pal) Gle¥I pulmall (o dle cdia (53
i 5ol Ae 3l Lie OIS i i pomdl) Tustigal
alisasmly adng paass e (ro lia o o paiy T8
o8 dwainll dimol (ol lilo
) Sgual

25l Ol el S Rusdgll diga il
Aid pal e slael @i Ol JIST Lt Aadaiadl 00l 4310
Bcsigll Jlee¥ 5392 @Sm3 daylguial Gunsss LS
ndll g el =¥l 3

Aasiunadl agu Il BT (palsd 131 @ Ol
By yuid) Aeasliall Tateg Lgt lacs ulmall LISl
Ol o gl mslib Sl $% 13 Sl

Lgsiie JSI GBlS00 JS @l @l @iy ol
Py puddga JS Jazi) @gilans Al ey
.5 puatall Aigall 32g) s LYy

8 ST Lnsima 55 (g gl 53 Ol ]
Lnj.\.fa.nj LA}@MM‘}J‘E&MM‘&MJ‘SJMJ
YIS TS Lag‘ 5 L:;)b:ﬁ‘ el Sle Ja.aﬁu.::nj
olayl

L
,..q." kg
'. ﬁ-uw—n-‘
{Baﬁntrn ’i'ﬂ'-‘l-:l'r'

i

Gl B8 deaigatl M
e A8 LA bt g g b R B B
il
b TSI

207 a1
e ies

11 ‘ gua_ia o Jl 2019 4L

fibLlgm ol g\ Lo
O dodall sl G paddl USLJ}A (““’" :

glidily dalisg 4o 0 9o sl o uﬁﬁ‘ﬁ Ll Jgo
L slos 1 g5l 3l 128 Sl Ty Ll s
reotigl lee e BT T ey 38T Bl el Sy
CBSBMQL«CLASBHQJJB» iy L?').\.m_x.ﬁl
cdylaiy g2 iy eddaill Lgloe (B dgumll 3l
Aalaie oo clidl Loyus Jol plansl gols
Selilile o (Jog alilell ¢l iz Lilo

Ao bl ilgaTy Tyl o I6¥1 alble
e g @gila gy G5 medl L1y HES ) 9 (395 el
o i bile o easYsly 33 rell Ry Auaigal]
silile clling Jmiually contly GLal s .. S
@23 Hlassy g—iBM;‘j g.\AT e B9 5\.:3\5.1\
il il clagl Lo oy 4l sy g2l Lo el
o Liue L 2l 31aatly Comlly s Laglly Gaall g
b B By daudy

Ay g B elBe oY sue Lieg Y aale
SN i o Lialeily s Lgamil 55 @& 2
3Ll bl g S leall g

SUaioli lalog ¢l 9i hdgo amuwi
i B e Cidga ol Il BoLaY Il e Y




el LW gl g el (i S Al A gl
) Lzl gl gally

05Se Jeeg Liga @Y LMY o sl Ll
e dies pulaiid (21 ¢ Lai¥ly ‘abb?ﬁ\ Dgad gdly
L5LedY poedd o Sty Gulalall g (antigall G 52
5yl (yo olindl Apuwntigl psLiall (ye poral! Las
el il ngiell I

lilog G882 loc yuaplL u-u—?—w J=

w9 clidwld g log guitiali Yl Yaiodl
§ sLiall

}cd.h‘ M:.Tﬁ‘s,.usa:.ﬁuj\u@,m),jﬁ,;

O e Ll ey 153 (e ol Hlacl Lo e Jag
‘,w\wﬁj\d\,wwsw L e pusall s
e Joall STl Leamtul 181 4oy8 Gle Jyeaml
ﬂ@BLJMMBWZML&@)LﬁmM
31 el alis gy Creadl HLST 515 of apalST Lgas

geaizmally ol 3l w3 Gl 615391 (yn

Beendy J1gel B Lo yumin 3Lmll o Slals
pla¥l Jaﬂda‘ﬁ‘ ik slue samiLe g aga S L1
J&\ﬁ\.u\ 3 IS WLEaS Jae ) dga g alll pS e
ALl o dazms ol stj Jad ciges clilSy el ,2Y
» el Joally diads M@J&cuﬁ«ﬁ-‘ﬂg“-&\f
((éLu.a.dg.aﬁLAci\.P.Yw\

(oMY Bauall o il o el yaall @aly
Olosl o g Zoaliall il BB all I

Sesal li=on (8 guac vl
1480 aladl B (ppuigall durems el ;
%m‘gb‘:‘SJL:WY"-\ﬁ\-’-“gbc;éﬂ-)‘;}m&-’?‘m‘j
il il sy S gl paipall s ig ala iVl (ye
daes 4ol OIS 0 dla sl jeaus yaiied
e po e By yor ! Cycaigall
sttty sl (ys pomll dynan B guine Ul Lyl
G Sl 9 rew il LoSa (35S O Bl e L
Coydily yuml Aalate B el dymenll iss mesa
3l Fueer B el ua¥l 3S5e Jasl L
2055 eyl Biny 535 o A5Lil] iy
eeiemally ol denztdyse sigduc Lainly

g_\m_” é}‘_uﬂusb’.,\_zlm G.Ta_vﬁa:g..\_‘a- ;L;.:a A‘}Al‘.ub)
Lgie ol lSy

Mu\Sjj.uxJ\.vo)S.s‘u\uJ buyu.m.ﬂ ;b_.\.a.” 9
M\JJ‘ w..\./.@.d‘ cdigal u.»\.o. o).«.u.a‘_,av\.@.njjé
(chJ‘j syl u.t.r_uu oLs L_g..\..” @l dam y ol
a)@wﬁ‘&mwﬁwﬁww&m‘
3503500 Ladlmils cead Ll Jlae DU s

J.éu.n‘?SJLcLCmS ARRANCR SRS g"'Lcm Lnj
G (5Sh) Ay pomd! WLVl 4S8 1 3515
33las 1 Lgule clims 3l Bl 3s yall 02igs (yas]
e puaigally (IAGT 5a5801) Sagomtl agd uarigal!
Gl Lmgl ool (1asl 3505631 JS9) dandlnl!
523 6 Ol Bugadly 23111 3,101 GlSLey LIS ¢
O S =il Lgie 2uslidly R $l 2 Jac
u.u)_mn_” owdigell 3unas cul g J_-S\ ey Cauns
mﬁ\mﬁg\dﬁm@g\u»ijiwm
g.«.\.]au_\.cm‘}ndl_y.uuﬂﬁ)ﬂ‘ o.sL:u.ouM\.ﬁ\.A
.3)\.:22\

Sy Sledl wleas 350 b cdae S b
Jogo) 9 pdin Luiga i @39 IMIN B 3 yAniadl
e A ALl 48 1201 38 e oLl g ue
O Aneall Juolantl IS D Jadig ualsgall (alSie
.tﬁﬂd”@&*ﬁiﬂ&gﬁfa—db%@ﬂ‘
Wil g Qwainll dimo (o Uol=i lilo
fualddl gunaindl dloc a2

@3}@&)&&?"“0‘)@‘933)“}31‘&5)3
uLa.\:-J:magﬁSA » uaw‘ kib:ul.a.” L/.Lq.csj‘.s‘;gﬁ
A:y)‘.:b dvdiga M‘j%:%}«bﬁ)\.nu@ju.\i@ﬁ

Allill talatl oSl B Jaall (e el
Mw‘jmu\ohﬂ‘ J.‘a\.‘mdsuﬂu_u).d‘ﬁ‘z\).d‘ﬁb
&M}}’\jdm‘u\m ‘_ULQ.C‘WL?&LJQ.M}
w&qdujPY‘Mﬁmdwdmﬂongs
ey o Al Lonly 338 s uime rind Sl @l e
BMMMuLAJ}ulLJ}M\gs

o 0 e ¥ oy Sl 98 los el oY1
4.4.@.nu|g_,uoa_u..\:.o)\.g.nw45\ U‘ﬁ ..u..\:.(_,.uplu\

2019 wle guaA—im o JI ‘ 10



chn:x_ﬂ ;La.J:-.Y‘j Lﬁ..&.@.“ PERE S u_‘.c (&GJLAAM

Oo wlo=ll ¢lilia g8 cidda lilo
Saljlailg &ylivo

comiea Lale YV I35 5513611 8 Lee 5 e < L]
Jj.s,gs@,umﬂ;mﬁmigswzm{mgj
Bigl @ud b Lgrmd Ul e 5use Jebol cals
O Al Led oyt oLl wslis 3500 dslasy!
dpaall @ e Jad lae ol LS LA A tiga cum o]
laagdumio 31 a9yl e (o BnagSinll gL uall (ya
Lia Loy (e animy (1 s ¥y 15391 s
(e B ALt B e sEILY e Lgaal 11 ,usly
arnill i s i B 32Y3 ]l e
e Ay (B aglal] pazmall (3 el B Bl
dagaiald le clac g9 pin @l G Y L padn i cala
dga f9 a9 Badzma 5 b B9 AGLAY| Ao Ll (ye
Voot aladl o cdee Linl oyl B 3 s il
o9 ol Lende IS 351390 il (yg5adl 3,050
559 2 gl ol S o B9 35159 OISy JLasY!
Owase SV 35059 89 ¢ el 3 alil B35 ISl
mgsa,;;;wﬂiy\@fmwggwm
calaiuly gl B 3 50 poogll 108 jaiwly ol
e S Wl caiminly e Gueg il Sledl
deladl 35l ISy wdl > dezms (uatigall
oolietl Jaatl 3LalSa g S oIl Bilpually £ Ll o Lial
o s3sll agd Guaigall OISy JLEYT 5139 cre
\‘.~05£LA

Ll qeattl Jleels pald LI 2LVl
@By A8 il Adlags @bl asdl e
LSy ol ity 2503y @laloy Jlee¥ milas
Silall @al (yag AT ilie JSLus sl yusli
o1 s ion Lgie )8 LSy Lgnmdy cad Ll
Aty 3l e el Olalus i S 5e e gSinll
Lo juds @uall wopdl e 3y B Al
S0

& eslail] @uid B cdae 14049 1447 aladl
A Led¥l Jlael s Gaaaiall lae Bagls <5IS L3931 3511
NNV (@24a5 Ll aoldia 35000 o2 dalizes!
I3 ey ddluly limy Siall Jeall dasgl gl

09 | yua_ia all 2019 4L

fawaimll Jlao e\9 clisph gla s
VARG alall b digall il Byl o e o
ad93 agazell Aalall AR dulin Jae (0 5210
I 0¥ JLaN 55155 b Jaally LW e 6 ]
Ml s %M‘AT#Q‘W‘&)AQQOL
Ly Aniiie o . umunietl] IS e puly (il
lee Bl 2 JLa¥! 5513 (B dige slo I3 O
B yill 339 e ST Llgal o i ofy ¥ igal!
g M 3aed cdee sl L2 LAy delicll
Ll olin 3,511 2 BALASY Buwrigll @i L2 ALelS
@9 3 il Ao yall Y et i JLEY) 351590

ﬁuzj\wmggwmdbalsuﬂg.\.&

o) (o eeddl JS e cdias Jla) Gty 5IY
By 315 S5 W Cpcntigally sidgm (yga el @]
JS5i BunrigaS Joall 4o )8 S Allae] @5y ahall aliuny
e A

deonigll digay alad) daa=ll b Jaall sa9
uwmwdlu Cards Al dyole Aiga (a Lgligamig
sl @l sy LAl Juen (uatigall agd J5Y!
Mo pudy Limg Blsa Lutigll Bige (B )l ilan
wdazs 35,1 [unay

L&Md’mu‘ﬁwwdglmu‘&wﬁu@w‘
Jesllg ! 3 agell Lpiomg nlim (ya 3 ¥ s 3o
Lo JS alasdhe e sy - pdelly alaally golally
O Alai O gllatialy . Blst ol )5 ¥y Lidga oualis
S dax Mg e uaiga Al (gole Gudige G5ius
3 peaiadl Aplanall o5lSa1 2 u—‘S)-““ -y @
Comialy it (o T ¥ e compnal 2250
s M dgetl oda caldlas g Lilisey LAL&-"jS‘

eleg s gl B b alga uuigall ga S
A 5ok Lglan s LALENY gl Jguuy oo ML
ol (o By lanall Bwtiglt Lo Lales Jlael an Lt

A @I Yo o Al Biga b e
poliadl Clmand ISV cldlaiell @ 55 ol o315
FgelaBuled 3l N @3 0rag B9l e sy dalas i)
@bjﬁwubd@asﬁ‘w\stﬁﬂwdsc-wd
e ol ALYL 1as Aadly Lads memy o )
M| = a;b.s\ e res L*g..\_ﬂ asfgdl 5 patl



s ATNEN

4018l Al gL gdgiSallrdi= N 8 e il Ll
O gLl connd G ol B Guga)glIS Al o
Ceo ugsllSd) e Jgumomld AUSIL clomilly Janl
Moa aay Lalivys Sl slgedl (o slas el
o y33 VA0 JuL’u o2 Ainedl Fuaigll jaunis
ey lelag 5= 4003 Jgl e i 2SI (ya 5 a 3
AR 315301 D il sias O L Iy bl i€
(Ol sl

Sty agle gl e gums g
5,58 J)hang 18A0 Lubawad tya Jo¥1 Lo JLidl 3,030
el y9adl g alaal 101 (pa tpkadl s pina 3515801 53 lee
Al oty LYl Judel ol 90 Lganl gl ya35ally
omLwall Dol y3nll Mol 905 Bl g gl
JSL..@J\ ‘q.uua.’(_,ﬂj Chy‘u"’l“‘c‘f‘ﬁ‘ﬁ(“-""‘”uﬂﬁ
ﬁ‘...\.zu.u‘ ug’ﬁ La_x.u.n 5aguiiallg Ligumall bl y2d
bl 5 29 ol =t KL o2 AL less

Loy 3o ) olaill g5Las) @3 144+ alall o
Ogealyy i9Sas 38 540 e Sl (B oyl
ngcd:@c&;.d\g%éjj\ Goldawd wb 5LS 5.8
el cilee O a3y () 5l Aauss uaisy
o rall il Jlael 2aas e ygal ai

Ll yull et JLaYI550 30 8 o lae s Ll lany
iy (ya pomal Al 2 yglall amy 5 jnll b
DAY alall o2 iaell Buaigll o sl Gl
55158l L cuyog daualSY el yudl ) dalis¥lg
351530 Aaliall il y st el yuinlomall ye dsitall ygua
W\ 3\.‘.4.._.\.7.@.”3 23l L):""ﬁ:o'ﬁ %)_.Cd‘j 3.5\_3.2_“3
Uiyl o 33Ledi e Y o8 yandgh o clinang
aeall gl 3

U=t wrdg dwadnll dJ gus=s lilo
Solia uglwisag imos Lovic

il S G dauially Lwaigll Jlee cdi
3 5550 Aol S e @y Jlae ¥ 35050 Jloma Jo
Jloma A gl Jaall 35009 panaiill 1agl bl
ity s Ll 21 Com y @la1S g8l 1) g
e Luall e aliell A0S0 351531 e 3951  sull g Ll
L‘.b.ﬂr«.xz:\ Ol e ol uglﬁd‘g‘_ﬁwd)cb‘ Sy g
B oot OIS 138y JLeeM 35150 Cpe Yo Luunriyll
5 5 Liadl cslllall ne 1S o1 5Lt Jguatl oylonial
oo @39 LeLes Al 58T ol e 33y Bwrigll i
eV 3, 1Y LTI 2B Lle il ) o g ol

e il s 0yt LIS Baniigl! Japlegunsl
By Apagdl Lislim! unShall leall oumieadll 1a
Gy llia ()1 5 a3 3578 ay ede! @i Lootic 4l
O )iy 33 )3 gy oy Jlae ¥l 3515k BLeaiSUS
wibli Gle iy g Jlmall o aglall aBY L,::j
syl

@MH_J.\S&,Q?.L“J\ Acunia il g S ey
Liew 3ol cdae Lagliall Lle Jgenme!l aarg due Liall
laall Sle Cal,a¥1 @ud 2 VAAY S VAAY ale (pn
@ 39 lall el e Ll Jleal Aasliad JLa¥ 55139 o
Al 5 Séjwhﬁ&cdy@‘ww&ﬂd‘
; L B g sl

5 093l CaglialSy JoaS g Al HuS Auwigll s
Lode I3 e ciuShiy Asglama eudd o g & 3
o2 sl sline 35031 LB Aals Jaall Jlae clies
JLaY s,

Jazmy Ly ol I sty el VAAY ale sy o
c-'lﬂ‘ A gl i LS Aulnall a_u):d‘




|l

ui” :

)’*‘ Ulgie Joms OIS Glgala e 5331 il
g L Lol 5o gl Gudi s LasLiney T lie
S Ll i iaiall Jeaedl S Gid o300
G ! 5gal o 251 (3,3) Raps B Juel
oo I Laibagy Lelal 3,L30 Laals sl cals
By dibagl] il pda e o a3 Fgaguall 32 Y)
3 LgilSiag 31 ! &ﬁ}m«swmmwﬁwu

o= ¥gly @asVly WL T e 0065 O oy
&m.m.” pladl gmtl o il ¢y - RO PRI -
Loms e calS gl clagmag s o Opin OIS 5201
o o2 dlhintally datiiell pudl (ls ¢ya Shuen
ol ol B 3 il (cals®) Lgasy aal
Al s oo 8% youtl S8y Lo Lo g3 Al pom Setl 31240 & onie &
; .ga.sLEJ\‘_j_...B.’u.dJ

Aol yull IV clgiiall B3 jiatia A yo cdic
b d> diuyda 59 k_;;\.\__c‘; L Gl e
Cro o3 S il Bl g L Ll g Lgi Lyt
Bgilall Ao yall sy gy o ILa¥ly Ll
381 e LUl laias e Jhadid a) s
O Taa gl Aaliedl Auyae ) S Lle gty
<ol e Ags A ya A AL S 16U (30
BB g s Y il 8 Y1 Jgill Al ol
colSs dde cudgad Lae dalizen g Lokl ous g
b il gl e ] (d&,m SN deall
G any 3ty raladl g s sl S S 31
Agilalt S il
07

2019 sile

(§3pad! Jal : yaill Lgioe ﬁ

Boe Lglemas sl cale Ldsle 44\.“.'\ o
w_u\j_usggum LY alyglaes L@,wuﬁmiﬁ [ﬂ [BI
o GOl Gle ares Laddlgd 3Ll b (ueblSa W‘I
Alleg Adac cilalot (Gama yaall fpe duuily diisd
Ladls daliey g1 7 pall g Jolautl g g 1 dllaly ey
3ol Wled| Lalainas (s 5y Lgadlgg (oIS Leiid
uw'wﬂg‘m‘guuuﬁu;\aﬂ\.\a@b@)ﬁﬁ
dolsg p.d...d' Lg_b_m Ml Cauglly Lgilan! ‘_j;»‘ .
Fd\&@dkud\w\ nge.u!l_a‘ﬁ [ — =
Zt:um Suall 1as B uaigally Ae Joli
OIS sl uasigh Joall 8 aglo Ly Lel g ki
S (o aaall gt polintl Jaall 5l alall plall
) Awaigll Aigay unigll pladll e Hdadll uLG’ﬁﬁ
Se2 Y s oy Baslall Helacddl yucy (L
Aeusiigll =¥y Sl g g e sgunll daglua dazs
oaa dl> ) (ye S (e B il IS (e ae ]y s
il s Laall Jlorall Lo Ligall
o wlas Bodpall e 5302 Dewtigaliil
o dx 4y,8 — G ol AS1en (6586 )8 (e aT 5B

el o2 a0 G el A ye Jol 3 pote 2] ISy
~?4.A.SLEJ‘)}I¢.“J‘9$
Widg §9jroll sale dwaimoll g o
¢ Lo Ludlai wsila.

cilies calS Sileabs. . i as 3,3 o clis

cdadinly lom 1,SL abgell 28lacall e cdie
3lisedl s i .LAlLEL e ol e il y3 cliiocas
o 8 ety Lolal ol 20 530 o Bl Alaeud]

3l el e 515 aclsamsllai¥I i1y
Sy Oly (3eell Aul) ) olis of Gime OIS



P

U0 Gapai gill gdoll é=dal (loud (o

25 Lingleiaill _Aaiall aul
vaao i Jlaodl lim gl Lmlgaa o)
Gl (§9jjodl sron 6alé dwaimoll
Urelbill g8 Glocg dwaimll Jlao
wvalalig pl=lJl

Yuw§s @4i8 &alpo alac] iy Ul Gl
dawaindl Jloell 6292 0sai hulgual
-“- ..-|I9 A nllau.m“ﬁ

Pgwl gleii (uilgd iy 8l i gl
loJ Loea daulagll wilsol) d6aiuuoll
LS

G29J a8 wilg oy prell &waliold
Oboll @s Gw il ailidL ylpuail

ee



ol sl &l

o] phlgag Gilola
&illojg gl

U aimoll

Ol aimellg

58 Jleedl 10a o2 Jandl @ (peg Aunighl Al B bl =1 o)
oatigall ¢ya SIS aniy iyl o3 JHLin (3 umng 5.ty sy
oolea¥l 555 Ll (e Gl il pzelly il lgall (pn S Al
Jlmall dngig £ Lan) 0 3 5aling aomy Joadly cibyaz=il) Agalgad (552l
gl

o ddly z:st&at M,\_L@u OIS auall e o Luaigall il (>
939 Lanal e oS L.',“J‘ ey L0 sl g il (e, S Iling 3 5asd!
Slaa Lo 3 yaiwa 3 yuasd! daoy ol LJ)JAJJ‘ el gﬂ Awaigl
59l g Helautl &9 cJudtatly oanil poledly L. VQ_LEJ‘ 95)5-44-1-”
@biasd il Jleadl dalsy Aletl (a3l o e lially Aalall
gl Jlmall iy dwaigh aalls Lo ¥l Lgla (e 3,8
il g

.;LZ:UYU

iy Jaudl ‘:’ﬂ\.laﬁ = OsSd LiSlas Holatg yolats Jaally V\""JL"O'
Leadle g Liagtalg Lz o 3 ol A1

padilly Gaagill algas Sl

c)ﬁ‘ﬂ)LygL’a.Lu TV



ALMOHANDIS 67

AT Al

Olali gaa o

Bttt sl sy L
aluaigally

Adatl cale
GAVIN MCLEOD - ADAM ONULOV

Fedai¥l 5lasly 4350l

ﬁu).” Ve ) L.?_2.4.“;» D e

(Bewaigll yeadl) Auwaigl ciladal
&LA.\.“ ‘L\l:.}n ‘a‘_\ﬁ.u‘ el LJ}}J}.ZSCJ‘
e S B Sl

- 4\.\3‘..\..@ 3l . o

Syl @lle B yuiemtll Lo glglS ol juen
.‘;.bl_._ﬂj

‘:,A._d.;_ﬂ Se> ‘AM-M“ S e

3)lec @renad daluiil 23 55l el HLe Yl
el eula ) el a8l

ol 3¢1,3
Leslaiely 5l ,eSIl 55all Aalail o @S=ill @
1L 5 559 350 S 598l @uasas

ddlall aylde

Ll Jhaddl adge spamil allal quecas) @
~@ABk SN ABLAI a5 A

Ja doglas le Lgigus pdgiall cllas ¥l 2ul)s) @
~cglall AL ygSI1 gl

Caa (tae al il Al B3l @

C@ll Aayon 35y ylay A3 ZlY ALy ol @

docwid @JL&.&
dae) Adleddl Agaddl I gogall golidl g9 1ia @
(Olele

05

16

Quigs pe A
20

36

38

40




Jur_iLa all

ALMOHANDIS 67

Mamtemmce and
Reliability Conference

R A el
Ol TRV

oy | A sline |
L‘ajmﬁ
B e
39opall 33l2 .a
el ol e

:pMe Vg dalal| SLEMal! J giluce
631 padl Jal

:Q.e)..\.‘al' 2\,})3.\3.\?..&

n "[ BAHRAIN
() 25
EN
Sl
el (8530 e
mohandis@mohandis.org : s ,xSI¥ o !

www.mohandis.org :diee=!l dxiwms

O igadl daas HIny Aga 9359 puntly Jiad ¥ 5 ygdiiall au |3.d\3;b‘2‘
LG—‘C‘Uﬁ-‘-“‘J:‘nguL.' 29 Ay y= )

sl JLai¥l elo 211 a9 »519 OMe DU

by dl Guwigall daes
+973 1772 7100 :sila
+973 1782 7475 : .Sls

(Ao UHU
£ @ @BSEMohandis

1813 ulme ¢
Jallae sbus .o
el

5 1

oty

=3Il dea
o M S
Jmdfalg

el Cyal

T | 2139 .a
el yade g el Cpaadl
Sl Juoa

ol yeigedl Azt joua
o=slaally

G olall 315 .

A g oyl 3S 5 8 puae
cleglaall

olals oy p

Lalall Ala s 2t 5 5000
E P NS

rold oo U‘“ﬁi‘ A
;L'Ac:ﬁ\ (95 Azt jauae
Ligalls

it @y p
«;rlé)bd‘j ‘:)Lc?‘ ZLA_'rJ 3 yude
dalatl






d_l_i_JJJ_lJIU_LLUD_i_m_oJIﬁ_LLoJU_CJD_DJﬁ_Ugam_D

:m.r_JI w n 'I

20199JLD

Nt S ETHE G SR e CLA

e %
F ke F

i MAINTCON

e
Yaloicly Aol Ugs pusl ol gl d il (6 o 5 4 olhs
CONFERENCE

5TH MIDOLE [AST MAINTENANCT & RELIABSLITY

A P BOLUTA A
MLATERANCE T LUBLITT & ARSET MARGTIRTNT

el et b 21

—

ng.ouwlnoa:mnmbw.\na.oaw.lloam
duslaicdlg Ailall yuoldll lawgdl §uidl yo 09

dladll dizaall JJ] $sdall g)uidl gg puiro
(Ylalw &igao)  §9)5l 30> Bslé .0

www.muhandis.org +973 32215274 (O  @BSEMohandis



