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From Editor’s Desk

From past
achievements to a
promising future...

Having released the edition of The
Engineer, the magazine has completed its
(TBC) year in a time of challenges and with
the insistence that this magazine will continue
as the 1st engineering magazine in The
Kingdom of Bahrain. During this period, our
editorial team has worked diligently to
produce an edition that is of the highest
professional integrity and at the same time
will rank as the one of the best engineering
magazines in the region by satisfying its
readers appetite. In the midst of a strong
economic development driven by a need in
the Gulf for new buildings and infrastructure,
the need for urban renaissance developments
hasled to the emergence of certain engineering
disputes.

The enormous challenges due to conflicts
in various urban development projects due to
delayed completion of these projects and high
costs as well as investing a lot of resources from
all parties in order to resolve these conflicts,
may seriously contribute to the development of
legislation systems, laws, regulations and
institutions in the GCC; as this is important in
raising the competitiveness of GCC states at
both regional and international levels, therefore
helping in attracting more investments. The
Bahrain Engineers Association organized many
conferences and exhibitions this year, Including
the Middle East Corrosion Conference and
Exhibition, the Middle East Maintenance
Conference and the Bahrain International Real
Estate Exhibition entitled Future Structure.
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Dear engineers, in the midst of this rapid
development around the world, let us ask
some questions which should be your driving
force in upgrading and developing in order to
keep pace with these challenges. Among these
challenges, some countries around the world
have already begun to dispense with oil and
have started to move towards different types
of energy. In a recent edition of Al-Hayat, the
newspaper reported that, “Sweden will say —
bye- to oil in 2050”. So, have we put down
new foundations to keep up with these
developments in the field of energy? Have we
started to seek to maintain the environment
and its resources in our developments or
engineering sectors? These challenges are
extremely essential to the point that all
specialists, including engineers worldwide
have a consensus agreement upon...

In conclusion, I look forward to the
beginning of this New Year with an optimistic
outlook and hope to witness many
developments, changes and promote the
engineering profession to be one of the pillars
of modern development and improvement.

Sincerely, Regards
Eng. Ebrahim Yusuf



BAHRAIN SOCIETY OF ENGINEERS

The President, Board of Directors
and all employees of
the Bahrain Society of Engineers
conveys its sincere congratulations to

His Majesty King Hamad bin 1sa Al Khalifa
The King of Bahrain;

His Royal Highness Prince Khalifa bin Salman Al Khalifa
The Prime Minister;

Prince Salman Bin Hamad Al Khalifa
Crown Prince, Deputy Supreme Commander and First
Deputy Prime Minister; the Council of Ministers;

The Government and the people of Bahrain,
on the occasion of

THE BAHRAIN NATIONAL DAY AND
ACCESSION DAY OF HIS MAJESTY.

We pray to the Almighty to keep us happy and prosperous
under our wise leadership...
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A Journey with an Engineer
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Belongs to a family with multi-skills:
from pearl trade to specialised
professions

Eng. Al Mandeel ... The first Bahraini
conferred a bachelor degree in Urban
Planning

My passion for economics and political
science led me to this area

Could not meet my mum'’s dream for
medicine

My father is my ideal icon & Sheikh
Khalid bin Abdullah is my ideal icon

professionally
29

December 2018

He belongs to a family with a variety of
professions, starting from practicing pearl
trade to different specialized professions,
being the first generation of the sons of the
pioneers of education in the family; he grew
up in a cultural academic nature. He is the
eldest son of the late teacher Jumaa Jaffar al-
Mandeel.

Due to his father’s scholarship to study at
the University of Madras in India, Eng. Faeq
grew up with his late uncle Hussein Al-
Mandeel, who was the Director General of
Public Relations of the Government of Bahrain.

He was born in October 1955 in the
building that was formerly rented by Al-Oruba
Club after which he lived in Al-Mandeel Family
House in Manama. Although, he only spends
about five years there - he had a happy and
exciting childhood as he was the first
grandchild Family by his parents.

Since his early age, Eng. al-Mandeel was
known as a leading figure in personality. He
took the role of the “referee” who controls his
friends while playing. He was sometimes
imitating the role of the teacher, influenced by
his father’s profession; and other times, play
the role of doctor imitating the family friend
Dr. Ibrahim Yacoub al-Sa’ad.

Among different events, some are happy
and others are harsh, achievement of success,
and insistence on winning his goals, Eng. al-
Mandeel; takes us in a journey through an
interesting conversation with him through his
life stations where he allows us to highlight
some of the major points in his life ... let’s go
there:

Upbringing and Educational Stages

Since Childhood Eng. al-Mandeel has
changed accommodation starting from Al
Qufoul and Al Seqaya, until he settled in Isa
Town.

When he was 4-years old, he was admitted
in the “Sacred Heart” school by his uncle for
only two years, to be transferred in 1961 to
the Central Manama Elementary School for



another 3 years. When Faeq was in his third-
grade primary, he was transferred to Ma’ameer
School with his father who was the principle
of the school at that time, along with his
brother, the late Zuhair in 1964. At Ma’ameer
school, he studied only two years; then he was
moved again to another school, which was
Ras Rumman School where he completed his
primary school study, then moved to Salmaniya
School, and later he studied his first secondary
year at Naim School. Eventually, he completed
his secondary stage at Manama School,
between 1972-1973.

Eng. al-Mandeel confirmed that he
benefited and gained several experiences
while studying in the most prestigious schools,
it allowed him to have a positive impact on
making various friendships and acquaintances,
which exposed him towards different cultures,
customs and traditions.

After his secondary stage, Eng. al-Mandeel
continues by saying “After I got my Tawjihia
School certificate — science section, I applied
to many Arab and non-Arab universities. My
first desire was to study medicine in order to
fulfii my mother’s dream, may God have
mercy on her soul, but like what they always
say: “Man does not attain all his heart’s desires
for the winds do not blow as the vessels wish”.1
was accepted at the University of Baghdad in
Iraq to study science, then I began my journey
to Baghdad nonetheless, I still was eager to
study medicine at that time, many friends of
mine who were already there advised me to
transfer between majors at the university

subject to very good grade to be achieved in
the first year.

However, the first year regretfully passed
and I was unable to achieve the required grade
to be transferred to the Medical College.

Studying Engineering and other wishes

which did not come true

After my failed dream to study medicine,
I have reacted negatively to this major and my
desire was changed into economy and political
science or Law.

Eng. al-Mandeel says in this regard:
“Sometimes we meet individuals who
enlighten the path for us, the thing which
happened to me during my stay in Baghdad, I
met Eng. Faisal Mohammed al-Mahrous, who
was visiting Baghdad at the time. He guided
me and convinced me that he had an
opportunity to enter college of Engineering at
an Egyptian university, and I decided this time
to go to Cairo along with al-Mahrous. In fact,
I was accepted at Al-Azhar university, but I
faced another obstacle related to the
orientation year that the university required
for those studying Sharia and Figh, the reason
why I objected to this requirement to return
immediately to Bahrain extracted an official
letter from the Ministry of Education affirming
that Bahraini students meet the requirements
of the orientation year which was submitted
to the university administration agent then it
was luckily approved. As a result, the Bahraini
students were exempted from thisrequirement,
but this achievement and action caused a lot
to me, I lost one full academic year”.

Regarding his engineering major, Eng. Al-
Mandeel took us in his specialisation journey
retrieving his memories in this regard by
saying: “After all this work and effort, it was
the time to choose the suitable engineering
specialty, due to my passion for political
science and economics, I found that urban
planning was the closest engineering specialty
to my passion for science, especially as the
Kingdom of Bahrain was in lack of urban
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A Journey with an Engineer

planners at that time, the full dependence on
this aspect was placed on the architect and the
civil engineer, so that was why I chose to
study urban planning . In fact, I was the first
Bahraini to get the Bachelor degree in urban
planning and was fortunate to be employed
after only one month from graduation at the
Physical Planning Directorate in the Ministry
of Housing “.

He continued: “During my tenure at the
Ministry of Housing, I attended several
conferences and seminars, whether held at
the BSE, Civil Service Administration courses
or training courses abroad. I have been trained
in the Hashemite Kingdom of Jordan within
the program “United Nations Housing Fund”
in 1983 for three months and then to the
Planning Institute of the University of

Nottingham in 1984 where I received the
Diploma of Planning and Urban Design. In
1990, 1 was nominated by the Ministry to
study the Master’s degree at Newcastle
University in the United Kingdom to acquire
the MSc degree in Policies of Urban planning
in the urban legislation field”.
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Joining “BSE”

“I feel that I am loyal to the BSE and its
outstanding role in society”, by virtue of this
appraising of loyalty to the BSE, Eng. al-
Mandeel began talking about the era of his
enrolment in Bahrain Society of Engineers, he
went on saying: “My relationship with the
society began at the same time of enrolment
in the Engineering college specifically in mid
70’s, my activity began with the society while
I was a student when Dr. Abdul Latif Kanoo
was the chairman of BSE, as I participated in
its activities during the summer holidays until
I graduated and joined the society as an active
member for the first time in 1981, however,
due to my frequent scholarships abroad, my
participations were limited to conferences and
seminars”.

Eng. al-Mandeel affirmed that he is keen
to begin his membership in this inveterate
society which has a privileged position in the
Bahraini community, bearing in mind one
paradox that happened to him with the
society, this paradox confirms his commitment,
he says: “once upon a year, and due to my




absence abroad in a six-month course in which
I was late to pay membership fees, the Society
decided to cancel my membership according
to its regulations that are in line with the
goals and vision. So, I was so keen to get back
my membership as an active member and then
long-life membership to avoid the previous
case, thus, I am now participating in society
activities and regardless of my modest
participation. “

In the same context, Eng. al-Mandeel
confirms that since its foundation, the society
worked to emphasize the role of civil society
organizations and professional organizations
in particular in supporting the development
process in the Kingdom. The society has
contributed to the leading role at the local,
regional and global levels through its programs
and contributions in various engineering
sectors, this actually is encouraging to valuing
the tremendous efforts undertaken by BSE
over the past four decades of its journey, which
have had a significant impact on the
development of profession and its ethics
whether in Bahrain, Gulf and international
communities. He added that; whatsoever
praised the position of BSE, we are still

deficient in describing the role of those first
founding figures who have made the greatest
effort to strengthen the status of the Society
and raised it to this outstanding level. The
pioneering role of the Society opened many
areas for its consultative participation in the
decision-making bodies, proposing policies,
its contribution in legislation and urban
regulation acts as well as set the engineering
codes and standards for sake of development
in different engineering sectors.

Eng. Al-Mandeel illustrated that the
engineering work in Bahrain in various
disciplines has become highly organized and
professional since the beginning of the
regulated work in the early of the 60s of the
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A Journey with an Engineer

last century. The Kingdom has established the
basic structure for organizing the engineering
work in the professional form, which we can
clearly see today through the legislations
governing various sectors of engineering
work. The various ministries and institutions
of the Kingdom of Bahrain and its institutions,
such as Bapco and Alba, have contributed to
the promotion of the highly professional
engineering work which has created advanced
cadres and professionals in the engineering
work that have had a great impact on the
development of the engineering profession in
our country.

Positions and Promotions

The starting point was after five years
since the Ministry of Housing was established
under the leadership of HE Sheikh Khalid bin
Abdullah Al Khalifa. The Directorate of
Physical Planning was established within the
Ministry’s main Directorates. HE used the
Office of the United Nations Development
Program (UNDP) to raise the concepts of
urban planning and housing program, it was
really a right political decision which reflected
it results later on the level of distinguished
architects of urban planning, especially after
the adoption of HE to plans for training and
rehabilitation of human cadres in this area,
that Department of natural planning has
become the most important directorates at the

ol dasall Lo mlpis snd gygal sty i JLaial e
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level of the country until the decisions of
development, thus the decisions of urban
development are dependent on management
programs and plans.

At the beginning of the 80s; he began the
professional life, when he was appointed at
the post of trainee engineer in the Department
of Natural Planning, then he gradually grew
up within his career path until he reached
the Senior Engineer, during that development
he was appointed in many administrative
assignments. Four years later, Eng. al-
Mandeel became the Acting Head of
Department of Urban Renewal, then he was
appointed as Head of Studies and Research
Unit, then the Head of the Implementation
Planning. In the meantime, he represented
the department in many technical and
specialized committees. One of the most
important tasks assigned to him by the Urban
Indicators Working Group was to participate
in preparing the Bahrain National Report in
2000, which was presented at the Istanbul
+5 conference. He was also elected as
Chairman of the Arbitration Committee of
the Arab Housing Ministers’ Award at the
Arab League for the 2003 Cycle.

Eng. al-Mandeel added: “The Physical
Planning Directorate was at the peak of its
activity, that we called the 80s & 90s the
golden period of the Urban planning in




A Journey with an Engineer

Bahrain as it was time of high level of engineers
and quality of archived projects. The
Department has engineers’ planners in various
disciplines of urban planning of the highest
scientific level. The number of Bahraini
engineers with a master’s degree in various
urban planning sciences is 18 male and female
engineers. This was a remarkable achievement
of the training line adopted by HE Sheikh
Khalid, who insisted that the Bahraini engineer
should be trained in various engineering

sectors that serve the housing and urban
endeavour in the Kingdom. This ambition has
seen the light through a generation of
engineers who have acquired many senior
positions in the Kingdom in the public and
private sectors. In 2002, I was appointed to
work with the Ministry of Municipalities and
Agriculture Affairs. I was entrusted with
preparing the transfer of the Physical Planning
Directorate to the Ministry of Municipalities
Affairs and Agriculture to conform with the
municipal system and the jurisdiction of the
municipal councils, which gave these councils
wide powers directly related to the process of
planning and urban development. That in
fact, requested for restructuring the ministry
and recreate the assistance agency for urban
planning, in which it played a major role in
cooperation with HE Dr. Jumaa al-Kaabi, who
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A Journey with an Engineer

was playing the role of Director General of the
Common Municipal Services, under the
guidance of HE Dr. Mohammed Ali Al-Sitri,
Minister of Municipalities Affairs and
Agriculture. The Royal Decree was
promulgated by His Majesty to appoint me
Assistant Under secretary for Urban Planning
in 2004. I am the first Assistant Under secretary
of Urban Planning in the new auspicious era
of the reform covenant of His Majesty the
King”

“In 2004 - 2005, I became Vice-Chairman
of the National Committee for Regulatory
Requirements for the various regions in the
Kingdom of Bahrain, which became a
legislative basis for the modern development
process in the Kingdom. The legislations
related to wunlimited investment zones
included elevations including multi-storey
car parking and urban legislation of the
industrial zones, in which there was free
possession of foreigners and GCC people,
which have had a significant impact on
attracting urban investments over the past
ten years.” Eng. al-Mandil added

Retirement and Transition Stage

With the utmost pride, having made
every effort to meet and fulfil the lofty
ambitions of creating a planning apparatus
with a coherent administrative system to
move Bahrain to the phase of modern state,
which conforms to the principles of the
National Action Charter, Eng. al-Mandeel
was retired in 2006, however, during the last
ten years, planning process has reached a
very high level. The most important
achievement of this period was the approval
of the National Strategic Plan of the Kingdom
of Bahrain, when I was appointed by His
Royal Highness Prince Salman bin Hamad Al
Khalifa as a Steering Committee Member for
the project, pursuant to Decree Law No. 24 of
2008, under which the structural Strategic
Plan for the Kingdom of Bahrain was adopted,
in addition to my membership in the Joint
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Committee of the Bridge of Bahrain - Qatar.

For Eng. Al-Mandeel ambitious, there are
no borders, that is why he founded the first
Bahraini urban planning consultancy company
in 2008, this initiative included Architecture
and Civil Engineering, named “URBAN
VISION”.

“l preferred not to give my natural
personal name to the company, in order to
leave the field open for expansion and to take
a distinctive professional character on the one
hand and to give the scope to expand along
with partnership and integration in accordance
with the size of work and economic
requirements, as my ambition is focused on
company globalisation if we were lucky and
our performance was improved. I was very
busy with this aspiration while working for
the ministry; not only that but I have several
attempts to achieve this dream but the conflict
of professional interests the barrier”. Eng. al-
Mandeel added

Affirming again that: “compared to its
size and age —less than 10 years; my modest
company has achieved a lot of achievements,
however, it has become imperative to praise
the support and morals that I have received
from different ministries and specialized
development companies in the private sector
and their confidence to my company. We are
now developing the company strategy for the
forthcoming 10 years, in line with the Strategic
Plan for Urban Development in the Kingdom
of 2030 in terms of the main plans, the most
important of which is the reliance on the
Bahraini competencies, whether accumulated
experience or fresh graduates, with the aim of
building a base of planners and specialized
engineers in fields that serve future urban
development. “

By virtue of His Majesty Royal order in
2012, T have been appointed to be a member
of Jaffaria Endowment Board (Awgqaf), then I
have become Deputy Chairman of this council.
During this period, which was almost critical
time for us in Bahrain, I held the responsibility
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to rebuild mosques that were destroyed during
the bitter events in Bahrain. In addition, I was
elected as a member of the Board of Trustees
as Vice Chairman of Bayan Bahrain School.

Successes and Achievements

Eng. al-Mandeel is so proud of his
outstanding undertakings in the field of
practical life, that he and his colleagues at the
Ministry of Housing have been able to develop
the groundwork for urban renewal policies
and preservation of traditional folkloric areas
such as at Manama and Muharraq, further
they insisted on finding a mechanism to stop
the erosion of these heritage districts and
buildings in these two cities despite investment
burglary in these regions.

In a broader context, Eng. al-Mandeel, in
liaison with the United Nations Development
Program (UNDP), has managed to structure
the urban planning, either by designing up the
road map for this administration, or through
determining urban development programs
and creating Bahraini cadres to lead the urban

planning system as well as through various
executive levels.

In the field of consultancy work in the
private sector, Eng. Al-Mandeel, through his
own baby “URBAN VISION”, developed
several projects, the most important of which
are: Saar Commercial Complex, Zayed Town
Extension Planning and Infrastructure Design,
Infrastructure projects, finalising social
housing project in Janusan village, as well as
rebuilding Mugsha village mosques project on
behalf of Jaffaria Endowment (Awqaf) as a
supervision role.

Honours

Despite his tremendous achievements
and unlimited input, Eng. al-Mandeel won
only few awards, the important of which; he
was honoured in the Science Day 1993 upon
his MSc graduation, honoured by the Gulf
Union for engineers last year, in addition to
many certificates of appreciation during his
tenure with the government, which lasted
about 26 years.
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Family and children

Eng. Al-Mandeel has one son named Alj,
who is getting ready to finish Tawjihia School
this year before the university to study
engineering science. “A chip of the old block.”

Eng. Faeq commented: “I did not interfere
in my son Ali’s desire, nor imposed any area of
science either for engineering or any other
area of science, instead left it to him to decide,
however, it looks that the genetic inheritance
gained from me and his mother Eng. Huda
played its essential role to make him love
engineering, that left its influence to make
him chose his path of future life; Eng. Al-
Mandeel prayed for his son the success in
obtaining enrolment at a prestigious and
esteemed university. “

Then we shifted to talk about his family, but
at first, we should know the ideals of a personality
such as the personality of Eng. al-Mandeel and
its characteristics. In this regard, al-Mandeel
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states that: “I have chosen many personalities
whom I experienced during my journey to form
my character, whether individually or at
community and practical levels. I am proud of
all of them, but I have to remember who had the
first credit for my creation and the right direction,
from those people, I learned a lot of principles
and customs. On family level: the first is my
father and mentor Mr. Juma Jaffar al-Mandeel
the Faeq -may God rest his soul in the heaven-
so, from him, I learned the patience, tolerance
and ignorance of abuse, next figure is my uncle,
Mr. Hussain al-Mandeel, who undertook my
education since my father was absence for study,
but from my uncle I learned a lot of things, such
as insistence, challenge, purposefulness and
how to overcome the obstacles, I also learned
from my uncle Mr. Amir Abdullah bin Rajab,
who taught me the love, affection and respect of
principles and rights.

On my career and professional level, HE
Sheikh Khalid bin Abdullah Al Khalifa sits at
the top of my ideals in gaining the capability
of how to make a prompt and wise decision,
these characteristics, which we all the
engineerswhoworked underhisadministration
learned from him. Let me take this opportunity
to express my sincere thanks and appreciations
to HE for his enormous role to make the
development in the kingdom of Bahrain where
we can see his fingerprints.

Hobbies and wisdoms

“No doubt, that hobbies vary due to age
progress, childhood and youth has its own
hobbies different than they are today, Eng. Al-
Mandeel added “When I was young, I was in
love with playing football in particular and
sports in general, like my colleagues of the
same lucky generation of my community, in
addition to my love in reading and
understanding of economic and political
fields, as well as following up developments in
the field of urban planning”.

As for the wisdoms in which he believes,
Eng. al-Mandeel says: “There is a lot of
wisdoms on which humans learn, their
principles are based on what they read and
are convinced by ideas and theories, including
what they acquire from the community and its
culture that gives the person the motivation to
walk at a steady pace lighting his way to reach
the aspirations and goals; the most important
of which is patriotism and personal conviction
in achievement either that achievement is
enormous or tinny ; this actually confirms the
wisdom that I believe in “contented mind is a
perpetual feast”.

Finally, Eng. took us to talk about the
“patriotism” and “loyalty”, he affirms that
when a person belongs to a land, where he is
rooted from a grandfather; where he is born,
ate, drank, grew up, acquired and inherited,
all these aspects will instil the love of sacrifice
for his homeland without paying attention to
other minor issues or measly hopes which take
him away from his love and loyalty to his
homeland, nor even that due to lack of work
or preference of one person over another. All
these matters are only a livelihood distributed
by the Almighty Allah, and as the poet Sharif
Qatada Abu Aziz says: “My homeland
regardless of oppression will remain precious...
My companions regardless of their miserliness
will remain precious”.
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Magazine File

The 17th Middle East Corrosion
Conference, Exhibition and workshops

The 17th Middle East Metal Corrosion
Conference and Exhibition will begin today
(Sunday) under the patronage of His
Excellency the Minister of Oil, Shaikh
Mohammed bin Khalifa Al Khalifa.

The four-day event is being held at the
Bahrain International Exhibition Centre.

Bahrain Society of Engineers (BSE)
President Dr. Dheya Tawfiqi said they are
working hard to contribute in making
Bahrain a destination for attracting
international conferences specialized in
engineering.

He said the BSE has been cooperating
with several organisations from within and
outside Bahrain to organize international
conferences on corrosion, which provide and
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exchange information on metal erosion. These
include the oil and gas industry and other
industries.

Organising committee Chairman Abdullah
Al-Dosari said the event this year has attracted
29 sponsors. He said there are also 73
exhibitors from relevant bodies from within
and outside Bahrain.

About 160 speakers, including top
engineers, decision-makers and those
concerned with metal corrosion issues from
around the world are taking part.

He said the conference programme for
this year includes six specialized workshops,
including one on women in the industry. This
is the first time in the history of the conference
that this issue is being addressed.



Magazine File

Design of plastic thermal linings for metal pipes

. |.-

This workshop discussed the importance

of lining materials, liner design and
installation for marine and land applications
and aimed to introduce practical steps to
ensure proper design that ensures long
service life for lining systems.

This workshop gave an insight into the
use of linings and their uses to control
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internal corrosion. It was directed towards
owners, pipeline operators, regulators and
service providers.

Specialists from Swagelining Limited,
including lecturer Liam Macintyre, technical
development director Allan Feeney and the
first development engineer Dr. Colin Jones,
spoke at the workshop.

ooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo

ooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo

Design of cathodic protection and control of well casings

The workshop discussed three -case
studies of Corrosion Protection Evaluation
Tool (CPET) records of wild wells, and
stressed the need to record and elaborate on
how it works.

The lecturer also pointed out the
importance of designing cathodic protection
and monitoring the well casings as one of
the most challenging tasks because there is
no way to fully control the current
distribution along the well cover.

The workshop was attended by Saudi
Aramco Counselor for Cathodic Protection
Hassan Mohamed Al Mahrous.
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Magazine File

Black powder management in gas pipeline sales.

This workshop provided an overview of black powder in
gas pipeline sales and the possibility of introducing strategies
to control its composition and managing its effects.

It also discussed the pros and cons of its removal and
prevention strategies.

This workshop was targeted at all those who need to
make design decisions, operate and maintain crash in the
black powder in gas pipelines.

Participants were able to learn about the nature of
black powder, its sources, formation mechanisms and
effects, as well as the identification of black powder
mitigation strategies.
by Saudi Aramco Consultant of Corrosion of Pipelines Dr.

R Abdul Moneim Shrek, was present.

oooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo

Rigid composite pipes in hydrocarbon

and terrestrial applications
This workshop focussed on selection of ¥ () -
materials, design and rehabilitation of
Reinforced Thermoplastic Pipe (RTP) in the
application of hydrocarbons, as well as their
storage, handling and installation in the
topography of the Gulf. -

The second part of the workshop dealt 950|JI
with application of high pressure RTP up to Qmc
3,000 psi in water injection and disposal. It
also featured a brief discussion on the use of .
RTP-supported steel in the application of
subsea water injection.

The workshop was directed towards
owners, pipelines operators, regulators and
service providers. Participants were able to
gain knowledge of the implementation,
design and construction of RTP in the oil and
gas sector.

The workshop was attended by NOV
Fiber Glass Systems Vice President Chris
Makselon and Director of Flexsteel, Andy
Ethridge.

0 SPONSO
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Combating effective and economic internal corrosion: what
succeeds and what requires additional efforts?

This workshop presented strategies for
controlling internal corrosion and discussed
how it can be used in design and maintenance
decisions to control internal corrosion.

It discussed 25 global strategies based
on standards and best practices developed
by NACE International, including ICDAs,

ASTM International and the Canadian
Petroleum Producers Association (CAPP).

The workshop benefitted all design,
operation and maintenance decision makers
to control internal corrosion.

Participants were able to draw a clear
picture of corrosion assessment strategies
and internal strategies to reduce the risk of
internal corrosion, especially as the effective
use of these strategies reduced the number
of accidents from 3 per 1000 km of pipelines
in 1995 to less than 0.5 per 1,000 kilometers
of pipeline in 2015.

Twenty-five KPI indicators, used to
evaluate the implementation of internal
corrosion strategies, were provided.

The workshop was presented by
CorrMagnet Consulting Inc. President Dr.
Sankara Papavinasam.

ooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo

ooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo

Impact on corrosion management in the oil and gas industry

The workshop presented an overview of
corrosion management in the oil and gas
industry and a review of common techniques
used to control minimum inhibitory

concentration (MIC)-related biofilms. It also

discussed the consequences of MIC in the oil
and gas industry. Present at the workshop
were: Dow Microbial Control Technology
Leader Dr. Kenneth Wunch and Lecturer Dr.
Geert van der Kraan.
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Corrosion Control Enhancement of
Vacuum Distillation Unit Overhead
System: A Case Study

Ricardo S. Costa, Sami M. Al-Ghamdi
Consulting Services Department
Saudi Aramco, Dhahran, 31311, Saudi Arabia

ABSTRACT

The corrosion control of vacuum
distillation unit (VDU) overhead systems
usually relies on adjusting the aqueous
condensate pH within an optimum range. Due
to outdated design and/or improper operating
practices, operators have not been successful
in adequately mitigating corrosion. Significant
spikes and off-target corrosion-related
parameters, frequently reflect the difficulties
to control process variables that impact
degradation mechanism severity. As a result,
aggressive corrosion occurs and ultimately
loss of production due to unplanned
shutdowns.

The difficulties experienced in controlling
corrosion in the VDU overhead system is often
associated with limitations in the chemical
injection systems, and with the limitation in
accurately monitoring the aqueous condensate
properties across the vacuum system. This
paper presents the troubleshooting efforts
done to effectively control the VDU overhead
system corrosion, focusing on the optimization
of pH control through the enhancement of the
chemical injection system.

Keywords: amine chloride salts, ammonia
chloride salts, chemical injection, corrosion
control, corrosion monitoring, hydrochloric
acid, hydrogen sulfide, overhead corrosion,
neutralizer, vacuum distillation unit, VDU.

INTRODUCTION

In the refining industry, the distillation
processisused toseparate lighter hydrocarbons
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from heavier oils based on boiling point.
Initially, the distillation takes place at
atmospheric pressure in the atmospheric
distillation column to separate raw crude oil
into different materials: reduced crude, heavy
gas oil, light gas oil, kerosene, naphtha and
liquefied petroleum gas. To increase the
production of high-value petroleum products,
the heavier hydrocarbon streams from the
atmospheric distillation column bottom are
processed at under vacuum to further refine
them.

Vacuum distillation is a part of the refining
process and allows the production of petroleum
products from the heavier oils left over from
atmospheric distillation. At low pressures (10
to 40 mmHg absolute pressure), the boiling
point of the heavy hydrocarbon streams fed
into a vacuum distillation column is low
enough to vaporize lighter products,
minimizing the thermal cracking process,
which would result in the formation of
petroleum coke.

The systems of a vacuum distillation unit
(VDU) include: the vacuum column, vacuum
heaters, vacuum system and feed preheat
system as well as all other associated
equipment and piping. Figure 1 shows a
generic VDU process flow diagram. The
absolute pressure of 10 to 40 mmHg in the
vacuum column is most often achieved by
using multiple stages of steam jet ejectors.

Corrosion in the VDU overhead system,
namely in the overhead piping circuits and
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Figure 2: Schematic of VDU Overhead System (case study)
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condensers, occurs due to various impurities
originally present in the crude oil. These
thermally crack producing hydrochloric acid
(HCD), hydrogen sulfide (H2S), light organic
acids, carbon dioxide (CO2), ammonia (NH3)
and sulfur oxides (SOx). These by-products
will combine with condensed water vapor
steam to form acidic compounds that can
aggressively corrode carbon steell. Corrosion
as a result of low pH water is the most common
problem in vacuum tower overhead systems],
2. An additional corrosion source is commonly
attributed to the formation of amine and
ammonia chloride salts’.

CASE STUDY

Inspection Summary

A VDU commissioned in 2009 has a total
of six overhead condensers, four of which are
for the first stage, and the remaining two are
meant for the 2nd and 3rd vacuum stages
respectively (see Figure 2). All condenser tube
bundles and associated piping are constructed
in carbon steel.

Corrosion damage was detected in the
process (shell side) of overhead 1st stage
condensers (E-0010 A-during the initial 2011
turn-around inspection (T&I) and again in the
2014 T&I. Visual inspection performed in
2011 and 2014 T&I revealed that the tube
bundle of these condensers were severely
fouled on the shell side.

After cleaning, severe under-deposit
corrosion on the outer surface of the tubes
was observed. No significant fouling or
corrosion was observed in the condensers of
the 2nd and 3rd stages (E-0011 and E-0012).
Figure 3 shows the outer surface a tube of one
of the 1st stage condensers.

Ongoing Corrosion Control Practices
Available data confirms that neutralizing
amine is injected in the 60-inch overhead line
immediately after the 1st elbow by a single
dosing pump. The aim is to control the
overhead pHbetween 5.5 and 6.5. Additionally,
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UNDER-DEPOSIT
CORROSION

Figure 3: Degradation on tube outer surface

it was confirmed there is no injection quill and
that the neutralizer is injected as a neat
solution, without any carrier.

Daily sampling data of the VDU overhead
receiver drum sour water revealed difficulties
faced by operators in adjusting critical
corrosion control parameters. Frequent off-
target values of the VDU overhead sour water
pH, chlorides, and iron were verified in recent
years. Figures 4 to 6 show trends of the
overhead system pH, chlorides and iron from
2015 to 2017. It should be emphasized the
values presented represent the combined
value from all overhead condensers (1st, 2nd,
and 3rd stages), as the sour water samples are
collected after the respective discharge pumps.
Industry experience shows that the main
corrosion control parameters (pH, Cl & Fe)
may significantly vary between each vacuum
stage condenser, particularly for systems with
a single injection point for neutralizer on the
main overhead line.

To understand the variation of the major
corrosion control parameters, the distribution

VDU OVERHEAD SOUR WATER - pH
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Figure 4: VDU overhead sour water pH
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Figure 5: VDU overhead sour water chloride content
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Figure 6: VDU overhead sour water iron content

of obtained results were plotted in Figures 7
to 9.

DISCUSSION

During the 2011 and 2014 T&lIs, the 1st
stage overhead condenser tubes (E-0010 A-D)
of the VDU experienced severe fouling and
corrosion on the outer surfaces (process side).
No significant corrosion or accumulation of
deposits was observed in the 2nd and 3rd
stage condenser tubes. Laboratory analysis of
the accumulated deposits confirmed these
were composed mainly by chloride salts and
corrosion products.

The nature and amount of deposits found
on the bundles of 1st stage condensers (E-
0010 A-D), suggests these may result from the
neutralizing amine injected to control the sour
water pH. This hypothesis was supported by
observed configuration of the neutralizer
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injection system, as per below points:

* Neutralizing amine is injected directly
in the 60-inch VDU overhead line
(upstream of vacuum ejectors) without
proper injection spray nozzle

* Neutralizing solution is injected neat and
without any carrier or atomizing steam

VDU OVERHEAD SOUR WATER - pH [distribution %)

all

pH<50 50s=pH<55 55<pH<=65 6S<pH=<=75

Figure 7: VDU overhead sour water pH compliance
distribution

VDU OVERHEAD SOUR WATER - Chlorides
(distribution %)

< 10 >=10and <= 30 =30
Chloride (ppm)

Figure 8: VDU overhead sour water chloride content
compliance distribution

VDU OVERHEAD SOUR WATER - Iron (distribution
%)
>land<=3
Iron (ppm)

Figure 9: VDU overhead sour water iron compliance
distribution
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Considering the limitations above, the
chemical will naturally be directed to the 1st
stage condensers, given the higher flow of the
first vacuum stage when compared to the
remaining two stages. It is thought that the
current design and operating practices resulted
in a poor distribution of the neutralizer, which
favored the formation of amine hydrochloride
salts as a result of the reaction of the injected
chemical with HCl. These -chloride salts
deposits are known to be highly hygroscopic
and corrosive, which explains the degree of
degradation observed at the bundle tubes.

From the VDU sour water sampling
performed over the least years, it was evident
that the facility has been struggling to control
critical corrosion control variables within their
optimum intervals. Available sour water
sampling data from February 2015 to October
2017, shows a low compliance level of these
variables:

* Sour water pH within the optimum
corrosion control interval (5.5 to 6.5) — 18%

* Sour water dissolved chloride within
the corrosion control interval (10 to 30 ppm)
- 29%

From the data available, it is possible to
observe that a pH below 5.5 was observed for
22% of the samples, out of which, 19%
recorded a pH lower than 5.0. For the same
period, a sour water chloride level over 30
ppm was observed for 62% of the samples.
These parameters clearly indicate that HCI
corrosion was taking place in the overhead
system.

The fact that the operators reported that
minor adjustments in the neutralizer injection
pump stroke was quickly followed by an
abrupt change in the pH (as can be verified in
of target spikes plotted in Figure 4), confirms
the design flaws of the neutralizing injection
system pointed above are highly probable.

Based on the above, it is thought the
severe metal loss (under-deposit localized
corrosion) observed at the 1st stage condensers
tubes outer surface (process side) was likely
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originated by acidic corrosion (mainly by
HCI), aggravated by excessive formation and
accumulation of chloride salts.

To correct the deficiencies highlighted
above, recommendations were issued. These
should be considered as best practices to
design and operate a VDU overhead system.

Redesigning Current Neutralizer
Injection System

Neat neutralizer is currently being injected
on the 60-inch overhead line immediately
after the 1st elbow by a single dosing pump
without an injection quill. Injecting the
neutralizer in the steam feeding the vacuum
ejectors is considered a better solution1 when
compared with the current design, given this
approach allows a better distribution of the
chemical. Injecting the neutralizer in the main
steam header may lead to over-neutralization
of one stage to maintain pH of all stages within
the desired interval. Therefore, independent
neutralizer injection points (with dedicated
injection pumps) should be installed in each
vacuum stage steam feeding circuit. This
would lead to the best overall pH control,
since the new system ensures the proper
amount of neutralizer would reach all
overhead condensers.

Each neutralizer injection pump stroke
would be allowed to be adjusted individually
in function of the pH readings of each set of
vacuum stage condensers. To achieve this,
individual sample collectors (designed to
collect samples under vacuum conditions)
should be installed in each condenser stage
downstream of the circuit, to allow collection
of sour water samples.

Additionally, injection quills should be
used to allow better distribution of
neutralizer chemical. If possible, a diluted
neutralizer solution is preferable over a neat
one, since this allows an easier adjustment
of injection pumps stroke and would
contribute to minimize plugging of the
injection quills. To prevent quills blockage,



all chemical injection devices should be
properly cleaned, inspected, and replaced
(if considered necessary) at each unit
planned shutdown.

Control Critical Parameters and Update
Response Procedure to Control

Overhead System pH Excursions

Overhead system condensed sour water
should be sampled daily to verify compliance
of pH, chloride and iron count within the
optimum control limits of 5.5 - 6.5, 10ppm —
30ppm and <1ppm respectively. For higher
accuracy in the results, the time between
sample collection and performance of pH
verification should be minimal (not exceeding
30 minutes). Additionally, consistent chloride
levels above 50 ppm (for more than 3
consecutive days), should trigger the need to
perform water conductivity tests to determine
possible cooling water contamination due to
leaks to the process side. To minimize corrosion
in the overhead circuit (especially on the
condensers tubes outer surface), all cooling
water leaks should be attended and solved in
a timely manner.

The following response procedure should
be applied to adjusting the neutralizer
injection rate:

e If pH < 5.0 or pH > 7.5 - take
immediate action and adjust the neutralizer
dosage: take a sample during each shift to
verify the new pH value, and keep adjusting
the dosage until the pH is controlled.

e If pH within 5.0 to 5.5 - do not
immediately adjust the neutralizer dosage,
and take a sample during each shift to recheck
the value. If the same result is obtained, then
adjust the neutralizer dosage after 24 hours
from the initial sample.

e IfpH = 6.5to 7.5 —do not immediately
adjust the neutralizer dosage and take a
sample after two shifts to recheck the value.
If the results are the same, adjust the
neutralizer dosage after 48 hours from the
initial sample.
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CONCLUSIONS

Due to the nature of the corrosive
contaminants present in the overhead section
of a VDU, the corrosion control methods
usually specify the usage of an amine base
neutralizer. As a result of improper design of
this system, some operators may experience
severe fouling in the overhead condensers,
and difficulties in controlling the main
corrosion related process parameters, which
ultimately results in severe corrosion.

In the case study presented herein, the
potential causal factors for the severe corrosion
were identified to be linked with limitations of
the neutralizing amine injection system:

1. Location and number of injection
points—usage of a single injection point in the
main VDU overhead line.

2. Type of injection device - Injection of
the neat neutralizer without an adequate
injection quill.

3.Lack of carrier - nonexistence of
atomizing steam or another adequate carrier.

The  neutralizer injection  system
configuration is crucial for controlling the main
corrosion control parameters within their
optimal targets. In addition, the design of this
system must ensure good distribution of the
neutralizer chemical, to avoid formation of the
chloride salt deposits and thus reduce corrosion
of the VDU overhead system condensers.
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Tubli STP
Expansion Phase 4

The Project is located on the premises of
the Tubli Water Pollution Control Centre
(WPCC). Tubli WPCC is the major sewage
treatment plant of Bahrain serving more than
1 Mio. People of Bahrain. The existing sewage
treatment plant at Tubli WPCC is heavily
overloaded and in need up urgent expansion.

The existing plant originally has been
designed for a hydraulic load of maximum
200,000m3/d. Current peak loads reach a
maximum of higher than 320,000m3/d. For
this reason the Upgrade and Extension of Tubli
plant up to 350,000 m3/d has been pre-
designed by p2m in 2008, following a
prediction horizon of 8 years and the
requirements related to the integration of
existing units in the new concept. Referring to
the DBO-Tender, documents for the “brown-
field” scenario have been prepared on the
basis of this Pre-Design in October 2008.

With the elaboration of the National
Master-Plan for Sanitary Engineering Services
in Bahrain, presented end of 2009, it had
become obvious that even higher hydraulic
loads — up to 400,000 m3/d — would be
discharged to the Tubli site in future following
the vision 2030. This was not covered by the
elaborated concepts of 2008.

In 2010, the Government of Bahrain

28 ALMOHANDIS pecember 2018

considered to privatize the Upgrade and
Extension of Tubli WPCC with a contract
horizon of 25 years similar to the project of
STP Muharraq. The Consortium HSBC-
Fichtner Consultants-Norton Rose provided a
new concept based on two extension phases
with two plant stages (1st phase extension by
a “green-field” stage based on membrane
biology with a capacity of 200,000 m3/d and
2nd phase conventional stage on the basis of
the upgraded existing plant with 250,000
m3/d), both stages together covering hydraulic
loads up to 450,000 m3/d following a time
horizon of 15 to 20 years. This concept was
planned to result in a BOOT-Contract.

Meanwhile several immediate and
emergency actions (short term measures part
1 and part 2) to stabilize and partly upgrade
the existing plant at Tubli WPCC have been
realized by the Ministry of Works. Also a part
of the existing secondary treatment stage was
diverted and re-arranged with a new
technology, the so called “HYBACS-Process”,
which helped with a partial reduction of the
biological overloading of Tubli WPCC.

The financing of the Tubli STP Expansion
Phase 4 was secured by the Ministry of Works
through the GCC-Infrastructure fund, with
60% of the project being funded by the Kuwait
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Fund for Arab Economic Development and
40% by the Saudi Fund for Development. The
expansion strategy is based on the utilization
of the existing plant and the addition of a new
“green-field” plant with an additional
200,000m3/d capacity — reaching a total
average daily flow design capacity of
400,000m3/d for Tubli WPCC. A feasibility
study for this expansion project was prepared
where all possible alternatives for location
(within Tubli WPCC boundaries or elsewhere
in Bahrain) and processes have been
elaborated, evaluated and assessed. The
recommendation based on this feasibility
study was to expand and upgrade the existing
facilities at Tubli WPCC to a full design capacity
of 400,000 m3/d. This is also in line with the
National Master Plan for Sanitary Engineering
Services 2010, where the requirement for the
expansion of Tubli WPCC was already stressed
as an immediate requirement.

In summary, the new concept consists of:

* New 20m deep Inlet Lifting Station,
400,000 m3/d

* New Mechanical Treatment (screens,
grit chamber, FOG removal etc.), 400,000
m3/d

* New Secondary Treatment stage with
continuous flow Sequencing Batch Reactor
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(SBR) technology (biological treatment),
200,000 m3/d

* New 2 Stage Tertiary Treatment System
with Disc Filtration, 1st Stage Ozonation,
Sand Filtration, 2nd Stage Ozonation, 200,000
m3/d, new Chlorination system for long term
disinfection for 400,000 m3/d

* New Sludge Treatment (thickening,
dewatering, drying and incineration with
energy recovery and power generation),
400,000 m3/d

* New TSE-storage tank and TSE
pumping station with additional Sea Outfall,
200,000 m3/d

* Re-arrangement of the Power Supply,
400,000 m3/d.

* Associated Roadworks and Landscaping
of new facilities

The hydraulic design of the plant will
have the flexibility to divert the entire flow to
either the existing plant or the extension plant
and therefore internal channels and piping
are capable to hydraulically receive a total
sewage inflow of 400,000m3/d.

* New 20m deep Inlet Lifting Station,
400,000 m3/d

A new Deep Gravity Sewer (DGS) will be
constructed from the North-eastern End of
Tubli WPCC to the new deep inlet terminal
lifting station (TLS). The new DGS will have a
diameter of 2.8m and be about 470m long. In
order to connect the existing rising mains, a
20m deep receiving shaft will be constructed
at the North-Eastern end of Tubli WPCC. The
new deep lifting station will be equipped with
8 dry installed pumps and have the capacity to
cover the full flow of 400,000 m3/d.

* New Mechanical Treatment (screens,
grit chamber, FOG removal etc.), 400,000
m3/d

Due to the poor conditions of the existing
inlet facilities a completely new mechanical
treatment stage will be constructed for the
entire maximum wastewater flow of 400,000
m3/d. This will include new coarse screens
before the pumps of the TLS, fine screens at
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the upper level, grit chambers for grit and
FOG removal. After passing the new central
pre-treatment facilities for both parts of the
plant the inflow will equally be divided
between the existing plant and the new
expansion part.

* New Secondary Treatment stage with
continuous flow Sequencing Batch Reactor
(SBR) technology (biological treatment),
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200,000 m3/d

The secondary and tertiary treatment
stages for the expansion are designed to
receive a flow of 200,000 m3/d or 8,300 m3/h.
To equalize the water flow a balancing tank
will be constructed. The new secondary
treatment stage will utilise continuous flow
SBR technology to utilise the limited available
space on-site.




* New 2 Stage Tertiary Treatment System
with Disc Filtration, 1st Stage Ozonation,
Sand Filtration, 2nd Stage Ozonation, 200,000
m3/d, new Chlorination system for long term
disinfection for 400,000 m3/d

The existing tertiary treatment system
consist of sand filtration and a 2 stage
Ozonation stage. In order to improve on
effluent quality and avoid previously
experienced effluent quality issues the new
tertiary treatment for the expansion STP has
been designed as a fully 2 stage system with 2
filtration stages and 2 disinfection stages as:
Disc Filtration, 1st Stage Ozonation, Sand
Filtration, 2nd Stage Ozonation. For long term
disinfection a new Chlorination system will be
installed.

* New Sludge Treatment (thickening,
dewatering, drying and incineration with
energy recovery and power generation),
400,000 m3/d

Additional sludge drying and sludge
incineration facilities will be constructed
under this project. For excess/waste sludge
will be collected from the existing and new
STPs and will be processed in a new sludge
processing facility. Sludge treatment will
include thickening, dewatering, pre-drying
and incineration. The sludge treatment plant
is equipped with a full energy recovery system
where exhaust heat will be fully utilised for
sludge drying and electrical power generation
with steam turbines.

e New TSE-storage tank and TSE
pumping station with additional Sea Outfall,
200,000 m3/d

A new TSE storage tank and TSE pumping
station with additional force main sea outfall
will be constructed for the expansion plant.

* Re-arrangement of the Power Supply,
400,000 m3/d.

For the electrical power supply it is
proposed to construct a new 66 kV supply
station (by Bahrain government) and a new
intake on the site of the new plant and to
upgrade the 11 kV power supply stations of
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the existing plant.

A new supervisory SCADA system must be
implemented which will substitute the existing
one. For the plant extension a new Ethernet
ring will be installed and connected to the
existing Ethernet ring of Tubli WPCC. Both
rings will be operated under the new
supervisory SCADA system.

* Associated Roadworks and Landscaping
of new facilities

Associated roadworks and landscaping
for the new facilities are included in the
project.

The project has been tendered in 2016
and has been awarded in 2018. The contract
was signed in September 2018 with a Joint
Venture company formed by international
contractors WTE Wassertechnik Essen GmbH,
Azmeel and Tecton. The project construction
cost is about 78 Mio. BHD. Included in the
project are 10 years of Operation and
Maintenance of the entire Tubli WPCC. The
total project cost, including Operation and
Maintenance is about 138 Mio. BHD.
Construction work will commence in December
2018 and the new facilities will be
commissioned end 2021-beginning 2022. The
project will be supervised by a Joint Venture
of international Consultants KEO International
Consultants and p2m middle east.

The Ministry of Works, Municipalities
Affairs and Urban Planning - Sanitary
Engineering is proud to execute this prestigious
project that will change the sanitary
infrastructure of Bahrain for decades to come.
We are very much looking forward to continue
delivering quality treated sanitary effluent to
consumers throughout the kingdom and will
be able to serve any treated sewage effluent
need after the completion of this project. With
the completion of this project there will be no
environmental pollution from Tubli WPCC in
the future. Therefore, this project will be a
milestone not only for the people of Bahrain,
but also for the environment in general and
for Tubli bay in particular.
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Bahrain International Airport Access
Improvement Project

[Stages

The development of the Bahrain
International Airport Access Improvement
(BIAAI) is one of the most important strategic
projects that the Ministry of Works,
Municipalities Affairs and Urban Planning
(MOWMAUP), represented by Roads
Directorate and are currently implementing.
This project is of great importance because it
is in line with one of the most important
development projects in the Kingdom of
Bahrain, the Expansion of the Bahrain
International Airport leading to doubling of its
absorptive capacity, which will certainly affect
traffic. The MOWMAUP has worked on the
necessary designs to improve and upgrade the
current road network to ensure smooth traffic
and access to the new Bahrain International
Airport building, parking and other related
facilities.

MOWMAUP has started implementing
the project in stages, during the first stage of
the project, the Road 2403 opposite the new
airport building will be reconstructed and will
be transformed into a one-way (east direction)
3-lane road in addition to a service road
serving the existing right in right out on the

1 and 2)

southern side of the road with expected
construction period of 22 weeks starting from
the 26th of August 2018.

The second stage of the project will be
the conversion of the current airport
roundabout (adjacent to the VIP port) to a
traffic light intersection linked to the old
Airport Road, Khalifa Al Kabeer Highway and
Road 2403. This stage extends to the departure
roundabout which will be removed to connect
with the road built in Stage 1. It is expected
that the second stage construction period of
34 weeks and an anticipated start in late
November 2018.

The project, which is under the supervision
of the Roads team in the Ministry includes
excavation, preparation and re-establishment
of the road with gravity led storm water
drainage systems diminishing the need for a
pumping station. The roads will be paved in
layers to the asphalt layers, which are designed
according to international standards. The
development of sidewalks with the installation
of ground bricks and the placement of light
poles, traffic signals, traffic signage and safety
beams necessary. The two stages have been
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contracted to Azmeel Downtown Joint Venture
for the sum of BD 5.5 million funded by the
Saudi Fund for Development in support of the
projects of the MOWMAUP in order to
participate in the comprehensive development
of the country aimed at serving citizens,
residents and developing infrastructure in the
Kingdom of Bahrain.

The project will also include the protection
of existing ground services and the provision
of ground channels for future use. In addition,
the diversion of 66kV electric power cables to
Road 2403, currently running on Khalifa Al
Kabeer Highway and Arad Highway as
opposed to the future development plan as
part of Stage 3 is also funded by the Saudi
Fund for Development for BD 700,000.

It is worth noting that the project Stages 3
and 4 are currently in the detailed design
stage designed by MOWMAUP consultants
Arcadis Consulting (formerly known as Hyder
Consulting).

In the third stage, traffic at the intersection
of the falcon which is governed by traffic
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Engineering Project-2

This project is of great
importance because it is in line
with one of the most important
development projects in the
Kingdom of Bahrain, the
Expansion of the Bahrain
International Airport leading to
doubling of its absorptive capacity.

signals will be removed creating a free flow
movement with the addition of establishing
upper bridges. This stage includes the
development of Khalifa Al Kabeer Highway in
the restricted area between the Falcon Junction
and the VIP Intersection, as well as Arad
Highway intersection with Road 2403.

In the fourth stage, development will
continue on Arad Highway to the intersection
of Avenue 46 which will provide a free flow
movement traffic limited to the straight
direction on Arad Highway.
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Dates Seeds
Could Hold

a Future as
Alternative to
Petrol in Bahrain

Dr. S. M. Zakir Hossain, Asst. Prof.,
Dept. of Chemical Engineering, University of Bahrain, Bahrain

The trend in recent years is replacing
fossil fuels (e.g., petrol) by biofuels. Generally,
the raw materials used for production of
biofuels are food and oil crops including oil,
sugar beet, sugar cane, potato, corn, maize
and animal fats. However, the main issue
regarding the production of biofuel nowadays
around the world is that there is a debate on
the issue of food versus fuel, especially it has
effect on international food markets and on
food security. For a technically and
economically feasible fuel supply, some
conditions must be satisfied: relatively cheap;
should need low or no additional land usage;
environmentally friendly, no contribution to
air pollution, and should use minimal amount
of water. Waste date seeds exploitation could
achieve these requirements and therefore it
can make an important influence to meeting
the main energy demand. Since the date seed
oil consists of unsaturated fatty acid that can
be easily converted to biofuel. Bahrain is
called the mother of a million-palm trees and
producing of 14,591 tons of dates each year. It
would be very useful to use the non-edible
materials like date seeds as a source of energy
rather than the non-renewable sources of
energy. Until now, date seeds have not been
exploited much in this field despite the fact
they can produce more biofuel per hectare
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than sugar cane or sugar beet. Extraction of
oil from date seeds: Recently, a group of
students, University of Bahrain has successfully
extracted the oil from date seeds. The effects
of the particle size of the sample, the period of
the extraction and type of extraction solvent
have been investigated and optimized. The
highest yield of oil extracted from the date
seeds was around 15.0 wt%.

Production of biofuel: The conversion of
date seeds oil into biofuel has been done
successfully at UOB lab. Several parameters
such as reaction time, methanol to oil ratio and
type of catalyst were optimized to get the
maximum biofuel yield. The maximum biofuel
yield of 96.0% was obtained. Impact on
Environment: The use of 5% of biofuel into
fossil fuels may diminish the emission of CO
into the atmosphere by 25 to 30 %. But, more
importantly, creating such an industry there
will be needed for more palm tree plantations
locally that may serve to combat desertification,
offset carbon emissions, and create more jobs.
In addition, covering desert areas with palm
trees may diminish heat and combat the
greenhouse effect currently heating up the
planet. In general, date seeds oil appears to be
a potential alternative feedstock for biofuel
production and could hold a future as
alternative to petrol in Bahrain.
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Unlimited
Potential of Sub
Conscious Mind

RAJIV KAPOOR

MBA (Supply Chain), B.E. (Electrical), PG.D. (Materials Management &
Export Management), Diploma (IBM, BFM)

What are the four states of mind ?

It is known that E.C.G. (Electro Cardiogram)
machine records the electromagnetic waves
generated by the heart. A diagnosis with the
help of E.C.G., can be done and disorder of
the heart can be detected. In the similar
manner our brain generates electromagnetic
waves which constantly keep our brain active.

These waves can be measured and
recorded with the help of E.E.G. (Electro
Encephalogram ) machine. E.E.G. is useful in
the diagnosis of disorder of the brain.

A well known American Doctor, Dr. Jose
Silva analysed the E.E.G. of the brain during
various states of mind and arrived at certain
important conclusions. He found out that the
mind has four states and operate from any
one state at a time.

The four states of mind are called Beta,
Alpha Theta and Delta.

Beta: The state of mind when we are
completely conscious and awake. In this state
the frequency of brain waves ranges between
14 and 35 cycles per second.

Alpha: The state of mind when we are
subconscious. It is also known as “Trance
state (half awake). In this state the frequency

of brain waves is between 7 and 14 cycles
per second. This state is attained just before
sleeping during night and soon after getting
up in the morning.

Theta: The state of mind while we are
asleep. In this state the frequency of brain
waves is between 4 and 7 cycles per second.

Delta: The state of mind while we are
unconscious. In this state the frequency of
brain waves is between 1 and 4 cycles per
second.

Out of four states of mind, the Alpha
state is most important one. It can create
wonders for us and in this state we are neither
conscious nor subconscious and mind is
susceptible to receive messages from our
conscious mind therefore it is vital for us to
achieve control over Alpha state of mind so
that we can give orders to our subconscious
mind with accuracy and achieve quick and
definite results. If we give commands to our
subconscious mind while we are in Beta state,
conscious mind will resist the commands and
prevent them for reaching the subconscious
mind effectively.

It is because during Beta state, mind is
more logical and analytical therefore in Alpha
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state of mind when conscious mind becomes
quiet proves to be the best mental state to
send suggestions to our subconscious mind.

A human mind consists of:
1. Conscious mind, 2. Subconscious mind

Properties of subconscious mind:

Creative mind, Illogical mind, Inner
mind, Right brain, Abdominal brain, Infinite
intelligence, cosmic intelligence, unknown
mind, 90% of mind power ( theoretically but
as per the latest research it ranges between
95-99%) of mind power, works 24 hours a
day, no filter, servant, planning power, acts
faster on negative commands, does not
understand a joke, achieves goal, unlimited
power, does not require training. It is a source
of creativity and intuitive thoughts and
feelings as well inspiration and spiritual
awakening.

Properties of conscious mind:

10% of mind power, works only when we
are awake, uses logic, filters, master,
analytical, thinks before acting, understands
a joke, sets a goal, limited power, can be
trained.

One can attract more health, more
wealth, more happiness and more joy by
learning to unleash the hidden potential of
subconscious mind.

One of the main reason is that an
individual does not succeed at achieving
certain goals is because it is not identified
that subconscious mind of the individual of
achieving these goals.

From very moment the subconscious
mind entertains a goal, it starts in motion a
powerful force that overcomes obstacles,
stimulates creative thinking and brings
miracles in to life of an individual.

Location of subconscious mind in

human body:
One of the chakra or plexus located
approximately two inches above the naval
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and behind the stomach in the abdomen is
known as Surya chakra or the energy centre.
It is also called as Solar plexus. It is a
network of intervened nerves. It is the exact
location of subconscious mind in the human
body.

THE SUBCONSCIOUS MIND DOES NOT
ARGUE CONTROVERSIALLY.

The subconscious mind known as the
answer to all your questions and does not
argue. For example when you say, I cannot do
this or I cannot meet this obligation, you are
impregnating in your subconscious mind
with these negative thoughts and it responds
accordingly. The net effect is that you are
bringing limitation and frustration in your
life.

When you set up obstacles in your
conscious mind, you are denying the
wisdom and intelligence in your
subconscious mind.

If you say that there is no way out, you
will not get answer of response from your
subconscious mind. If you wish to
subconscious mind to work for you then give
the right request and attain its cooperation.
It is always working for you. It is controlling
your heart beats and also breathing.

When you are seeking an answer to a
problem, your subconscious mind will
respond but it expects you to come to a
decision and a true judgement in your
conscious mind. You must acknowledge that
the answer is in your subconscious mind.
However if you say, I am confused, you are
neutralising your prayer.

Quietly affirm:

My subconscious mind has the answer. I
give thanks because I know the infinite
intelligence of my subconscious mind that it
knows all.

Subconscious mind understands the
language of pictures only and does not
understand jokes.



HOW SUBCONSCIOUS MIND CONTROLS
ALL FUNCTIONS OF YOUR BODY:

While you are awake or in sound sleep,
the ceaseless action of your subconscious
mind controls all the vital functions of your
body without the help of your conscious
mind. For example, while you are asleep
your heart continues to beat rhythmically,
your lungs do not rest and process of
inhalation and exhalation, where by your
blood absorbs fresh air goes on just same as
you are awake.

Your subconscious mind controls your
digestive processes and glandular secretions
as well as all the other mysterious operations
of your body. Your eyes, ears and other senses
are active during sleep.

Non-Technical Articles

FEW FUNCTIONS AND POWER OF
SUBCONSCIOUS MIND;

Sensations, Movement, Reflexes,
Conscience, Telepathy, Storehouse of
memory, Treasure house of knowledge,
Wisdom, Creating opportunities, Mental
clock, Mental calendar, control over
autonomous nervous system, control over
growth, control over healing, control over
pain, control over the immune system,
production of creative thoughts, power
generation, solutions to all problems,
Magnetic power, agent of God.

History speaks that many people became
great only because they trained and focus on
their subconscious mind.

N =

mind.

mind.

YO e s e

Steps to achieve success in life with the application of
subconscious mind;

Set your goal with the help of your subconscious mind.
Plan for its achievement with the help of your subconscious mind.
3. Create an environment favourable to your goal with the help of your subconscious

4. Create opportunities for the fulfilment of your goal with the help of subconscious

Solve your problem with the help of your subconscious mind.

Identify opportunities with the help of conscious mind.

Seize opportunities with the help of conscious mind.

Take action with the help of conscious mind.

Achieve goal with the coordination of both conscious and subconscious mind.
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Application of Renewable Energy
Systems (Clean Energy)

Covers approximately one-third of the consumption of a single
house at an estimated cost of BD 3,500

Hussain Sanad: The project reflects the interest of the Kingdom of
Bahrain in encouraging the use of clean energy

He used to hear about the renewable
energy, which raised questions in his mind. He
did not know that he will be one of the first
beneficiaries of the “renewable” solar energy
in the Kingdom of Bahrain. This made his
house “a shrine” - as he said due to the project
of replacing the existing electricity to
renewable energy, in which the Kingdom is
making strides.

He is the citizen Hussain Sanad, employee
of the Electricity and Water Authority, who
was visited by the Information and Public
Relations Committee of Bahrain Society of
Engineers in his house in Jid Hafs in order to
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get a closer look at this vital investment
project, which benefits all the citizens in
different spheres.

The project reflects the keenness of the
Kingdom of Bahrain to encouraging the use of
clean energy and finding alternatives for
petroleum energy through the renewable
energy and the use of possible solutions to
reduce dependence on the depleting energy.
He explained that his house is the first that
has been connected to the net meter of the
government network system that allows
individuals and institutions to use solar energy
in their houses safely.



“A number of bodies have worked in
coordination with each other on this project,
namely the Ministry of Oil and Gas, Ministry
of Housing, Tatweer Petroleum Company,
Electricity and Water Authority, and the
Sustainable Energy Unit. A total of 24 of solar
energy generation panels were installed in the
house of the Bahraini citizen, Hussein Sanad
in Jed Hafs. The capacity of the production
panels reaches to approx. 8.7 KW of electricity
to produce an estimated 12,500 units of
electricity, which covers about one-third of the
annual consumption of one property”. Mr.
Sanad said.

It is worth mentioning that the value of
energy generated through solar panels will be
deducted from the monthly electricity bill of
the property. This project is an important step
for Bahrain Electricity and Water Authority
towards its goal of reducing its dependence
on fossil energy and oil resources and develop
a clean energy sectors on the other hand, not
to mention the benefit of Bahraini citizens in
reduction of the cost of electricity bill.

“The Government of the Kingdom of
Bahrain continues to find possible alternatives
to increase the efficiency of clean energy use
and economically feasible from one side
solutions for renewable energy installations
through the financing facilities granted by
some local banks to enable for this purpose. In
addition to the unlimited and continuous
support received by these projects “He said.

“The most important challenge is the 10-
year non-construction requirement, which is

Engineering Stations

required by the project owners,” said Hussein
Sanad. “Some individuals find it a long time
to spare part of their home, especially since
solar panels take up space from the roof of the
house, but in Kingdom of Bahrain, these
panels have been placed in a smart way that
was not stretched on the ground, but was
raised high, which allows the owner of the
house to take advantage of his entire house.

Hussein adds that many individuals come
to him to ask and inquire about this project
and the most important questions are about
the disadvantages of the project being relying
on the sun. In fact, there are no scientific
constants that the project is detrimental to
human health, especially since it is a global
project that all countries of the world strive to
achieve. In addition to some queries related to
maintenance and cleaning and the
requirements of the project, it shows that a
project like this needs periodic maintenance
and cleaning up to obtain the required
production capacity. Hussein points out that
one of the most important requirements of the
project is the availability of Internet at home
so that the company that installed this system
can monitor and intervene in the event of any
emergency on the system.

In conclusion, Hussain Sanad stressed the
role of citizens to contribute and support the
government’s directions, especially those
relating to the economies of countries and
pumping investments with large returns that
are in line with the government’s directions.
He stressed that the government of Kingdom
of Bahrain has relieved through this project
the citizen a great burden with regard to
electricity bills, as it is noted that with the use
of this regenerative system has decreased
electricity bills significantly,

Finally, we would like to point out that
the efforts of the Government of the Kingdom
of Bahrain to seek clean energy are in line
with the vision of the Kingdom 2030, which is
to provide and build a better life for all
Bahrainis.

December 2018 ALMOHANDIS 39



dulndl gL

w59l ae puldl Gljglali ud=i) ayaa olUAS fououalin

Oidama (alads Gy pell &8 5 JSI (3 il
pody @ ALl Baame Aol Legho Gkl Lle
$gaall de puall pn &g adl A8 padl Ao juw 85 Laa
alS 13] Lo st Gaylatl lia o Lgy zsecsall

Yﬁh_g}‘a.aj\ de yeall i ygloed 0B A4Syl

O poeall Analony Auniigl 2SS LU coald

Bl il same Aaley dame pgdn)g oS slands
s el @ty e pllage @ual ol Hysall
e L zoemall Goumall Aol il jolos aad
Aasigiall de pudl wyuad Gapl (e day pudl 3 plat]
@ ol @byl ] by paall (o nliS all
G Sl Ay adl et Ll Lgalaial
A 3,3 Lgal 3 guxa Lgllze cld i
ddasid Lgia ouaall ﬁ\m\%ﬂ'ﬂ‘mzam
d> addy el agusedl allh il dle s 5,0
o g Aol ol 5150 A3 e BLLa Ays guima]
O iy 1 LS il puadl il pall 281 50 2350
LeaSI ol yid BagSomtl Jad ye Adiadl Jloa¥l Lo
Slall 330 4 e Sl culylal I e 3ad DU
Clay agiy allaill faa ol LS . JalSIL aLoStl
cagl Glus SN (e LS poll dlawgiadl eyl

ooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo

ooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo

«(ad 9ot 6 acluso Wamy $r9wla yeloa hulyi ol osoualin

B T ior Progocts Extibition
2% Kiotiical Enginoaring

c_aLu‘_,.\ndea.m\ MMMJA} ‘AAJ_J‘
laa 3.1 fas S la u\.:::}ngcu.m.dd_&;zﬂ‘ [NV
oA i Lol colag o 1) 858 ayans 3 alla il
Slagall Ll i Gl Hall o 81.43%
oo syl Al (i malipddl Jelin (i Leatl
Al Lol a0 pty el gy @Smill o (a5l
el linag allaill Jexin JaaN gl SteY
2ST G138y (Glshatl Al o 3o biwall by

Lo et 2 el i

Gelas dayl 3 allad @ueuad gopdiall Jolig
o2 s:\L!;'a_i_ﬂ Jery Olslinall Suclive B gl
53351 5 coMilan el o alaitaly Ll gl
<Lu)L' @,.AL,S_LJSUJL)@S&LA;LMJL@M »
daaloey Lol AU LU ceals \Wﬁm
euls Lamy Glhae 3Ly gugs LI oyl
(o e oSl Bk £g piall s @uaaty
cESadly cadl 51D eS alladll @ueal @3 G
cagll b aledadll cllael ansiuwell miy com
4_\.44‘5_;01‘ Ol aliaey alaziuly oliy o)
Gias 2lendl LAY Gt @iy - pd3a
cESe=l (pe Badatie il s Bude Jealiady LSLs
Boimy pad Cogieatll Aonnie ol A2 beut] LAY
@hg Agd pe pd LT a9y CBLASLLY Sl s
Julomd 515 e bl Loy 35 oye paliealh Lgutl)
LS el Jdss Gl (pe Dy plad! L)
J.J}m s&.&_‘Lt_A_u‘ (XY Ja_n‘)_n_” 44)1443 3 uaiaad!

41 gua_ia ol 2018 s




Jlgog Glilgm

155 dazd (Gall 1l Lyie G09S ey ¥ il Jgalls (9 pell Sgame untigall 4l 53y Lo Gudimily
G2 Jle didy amy 3 alaine 4 Y Caladl 12 (aSe aad B)lgiedl Llggll LB dwl S Blalll gag
aue G| 2oLVl dalatyd Sl dabaly Gaplall Bulay o Balll 00gd Cpuennabially 3 50adl Sl le sl le
435 1D @2 59 by (S ud GBI Byl jalg aeme “ENergy Zone” S ,e o Loyus a6 aza
) LT Uglay ag dagy Aaslous B 0spall el (ulSI oyl ot 3 i @b b xS (aglalul
sle Jo¥1 S el Lgdds sns g LI &;J\_tgﬁc‘uqzé‘ Soiaall dging oyl Ao s (5o vty yiall yus
gh dualdl Aol 8l oy d) ASles (Sgiua éJ)S” ﬁ‘}:ﬂ‘ duas g L

.2016 - 2015 {.\Ld‘ Y‘;‘.B}am Mjéﬂ‘ {-\...\.Eld‘ &M‘ ‘Q..Q)j
A o 5 ylially 38T Jaadl aile J13kae 4l (g pu
.{9&;3‘ ﬁa‘)'?_” & Gua u.”‘dj.mjj‘ L“:’Jﬁcr“;‘ Q\,vjlu.n
G ] 4 Jumy @ Gl Bualll lygins 3Ty palall
.«3\.9 g.u\.m) 3+1.U| u.u.ué.n ;UIML O.A‘)_” C&j.”

cwilyla gl (i gasn JI Lilo)
<l 328580 31 13Lad Jlgha Lle 03y slag
3iall Gy st 1ygdas Laalll oda cus Lol yLS
392 deuily Golail claly uslon Lalll (yunshad (A lal]
g el Al i Loy L 0 g OB b S
it 38 LaN g ole st Aol 30LaN g Bl
deal Lgler 31 @SLIS (618 (58, Auad sl Bpsle
o Lgigiag A1zt Calll unlic (ye sunall oy o
s e (o Al Amaall le 36500 Cils
Gk e a¥laa Wl @Sxully cusll @lline
plua¥l I Lol canilly olae¥l Gl 5 oyl
Glall (o a5 IS (8851 Buad o 1850 (Bl
il (e gLl a i g i all 2SI Jlastl
WM@%&#T&‘ﬁJ\M Lesds
dayg daalll 02e ol jes ol fpag cLalgs (493 (588U
(uaiell da g B o puall aue ga %w;\-wiﬁ‘ Lol 93 (e
Laslatial go 2alll g Slias il @a¥l Galgdl STy
pliaally @uetl sling agds 3 @I Jomill 363 e
Jlee¥ls alall 2 58,01 Suaad ) asbs¥ly
05 1513 (y5ma oy cxilS Ll Zuagdl 2Lt
Joui Ll W1 Catally 3l 2013 Auady 593 2uad Ll
Leily Logew ¥ ¥ Laai¥Ly @Sty lme Yl el agi le

gaJlgs §lalll &hilwl oJ LAl s 30t @iy uiill daris e Joss
(U]l dw i dawlyag Lole L (it gy lg Jordiansol

o9 Lmgog Llgm o Gadlw i i o ddimall sy Loy Loy

092 adl uigall 3lal Aeatlally Al ad! olS Ll

2018 juewps gWA—i o a Jl | 40



Jlgog Glilgm

31! @iy €31l (e 55l (T (g9 el
Lalaoai! (o yoedl aSlea Lo dalll oia Liwwha Ol uang
o2 S Gres el IS azs (HLL (e
e\.]'a.d‘ el Jo> Jous ainl yy OISy oS o2 datl
gba_..'.‘.‘.;b..\.” 4.7.\:-3‘:,32\.;.’_\” °MLT‘L‘—5’)‘33§““‘:TJ‘3
Ol G eas beade g (i jall 7S Cdall Loz
l&b.mgﬁuuﬁuaj\ ‘Mulc;e)m‘)s).nc_ﬁs
olall ue yolic G ped Leily Loves ¥ Zosle 2l
5o dugs ol W g Buslg dual b daliea
LS alean V1 JLeS Baly Ll 5 LS Alinall AL
Jol a5 5L @ius ola ] oyt (5Ll Hes !
dazma Guitigall gadly H3T Cala (e (Jo¥) 38 !
gl oSty Ayloas ol f‘\;‘ l&}’_ﬁ: Ol Oga yadl
11 5 = eyl s — il S 1) Bl
ﬁMﬁL LJ}A 090 U\S (:;.:.\.”3 «@b\S ‘:;ls eS8y
M\.A)‘ﬁj e R O\S 3‘; ((‘:,.‘ BYIPSL) 3)3]4.4.}2”
0lgs ga.a.ﬁujg..o- ‘_,.LL)JY‘ ﬁ.}s 4 u\S ‘:;._\_” )_AY‘
wlat¥ g 0ygiatl
&g_x_ﬂ}.' sl t]o:u.u‘ §d I5le Lol Cavnyg
Lagag bl gn dy 3oetlos oo pudadl Bwin Bl yog Liale

39 ‘ gua_ia a Jl 2018 ;s

galp=dl Yol <La Ul Cipal

snahio ¥ el «ladally
dwaia dwlyu Job OIS (e liatl 4 pleet! duyue
092 padl desma Guaigell oudly S o et ol julatl
Olpelall 4aIS5 Sy (g el Gle (Sl daey
celoetl daEas (90 cdls daal
el Ol Liely caS aEs (ol pudat) s Tanaey
adla gl ae ol ¥l e &5“‘-’5 e Sle
Aal 5o Busldl BRI Cag all G 3,0 DD (g
&l 50 I Juad I8 Gilly sl o pudadl dsaia
@lyLe¥l ol Lollay o 8 dualyald el i€ 315l
ob Lagie a3ylall 5 lel fugasd susiell L yall
Mage OS5 @y D=l o2 oo IS ol
Ej‘jjc).nztfhgc,\.cg]ym Ol WS Ol pudadl dl
=2 Q\ﬂ;ﬁﬁﬁ?\ dais Al m.\.'ﬂ‘ﬁ ap )|
Byumg 3,8 day 40l W) clig mSIV) Ada o Ay
duuigdl jawmzs daal=tl 8 osliwa Joo
LB 5 Lign 7555 ddes 35U )

Gabiy (1 Ol el dard L (ga 5l S5y
dalozell daiuyg diy b Alslga jeiwa 40 V)_.L)

oL e LuntigaS Auliiiiusl!
&lyg AUl ygialdl ua

$lgd I iy i Blus Ja (e el ol
reall G il 0185 2004 alall as Alall (siall
dods (e Bagad Ao ol Lele e Al
e il domal sl B @31 @ina G lSII
Gl ola Jres Dol iV ya bl 1 ool g1
Baalll olgs diidig 4l o OF W1 Al (psially
il Lgiwylaad 3agadl 5,50 Iuma dules d.i.:u;‘
OISy reall pa i 2aalill 4l Losie ST il L
12008 alall s Ui
o carddle 4Gl Blad! o Jsally auds (5o ed)
Alile 3 )l yie 45l a3 (pgiall g g530 ol



=y gle Juan .. glabll oda
aras . aluigpislVl duwaim]

£L)mA ywaimo

wle Jlwd Liole 0allg suha
@Glgm olhA

Ove Buanly Guoles 4] dB ey ¥ e dlly ¥
15 O g Ay il e e Lol (3all e
SIS (85,8 Luad g 2N (ygall SLY Ailiime
BN o)l aibucily A5alglll domadlan suaiil IS
w3 yime ¥ alal il oags ¥ Lals olims
3259 al ! e 35l g A all ASLLII Jliall 508
aadall e Dygld cealgay cbilsan ol 2
calgall (g9d bl aluaigally Guwaigall (ya
Lesits LiS Lol W wgumlye sa3p 0l 2 o 55 bl gl
sLygSIl Guige o Y sV3e) gl Gl
31 M JS —d) 3ae L5 a.’.\AJ;uS u}Aﬁ.ﬂ dgasza
P 297a il g A yall dlgag by oSl duiigy Ao
; i blS IS (S 5S) dal) disslen
all g damtl dallomy of Sutall gt Linponin
aagey dlga ollas e sl Lale oudly Slas e
982 sodl dgamma LA uaigall Lasdy suatl 1aa 2
Byl gy Fwrigh Al )y gl Lkl il o
(A1 (IS 1289,y B ylaa B

| walgog tiliign

. o
.;}



W\9 6)0iuo @4 looll dogan Ui»
T &9 kool YSlawdl alal
dau il 48Unll olasiawl 6:las

«baliaidl it ooll Jolallg

e Ll Lgaty @3 s G ¥1 e Laie @iy of sy
A 3ie e 3alinw¥ Sl colal ((Sa das g
" JalSIL
S e sl Ol ke G Caiagg

Sty pardall 1a (e sldia¥ly Jlglls 4 ol
@ comeddly Josy 458 @ﬁw—‘bw&ﬁgﬂm@‘
A g riall O Gle Aale colgh uags ¥ ¥ daas
leg e das dily 2ols (Ll dms Lle Hlias
agm le Joall @bl J93 3018 e Lulle
Blaally glad Il clhludnnd) (ae S| dalsYl
Les e O (a0l g pall ol Ll il
s cagaBig 4y )90 Bils I A lomy £ 9 pduadl 1aa fia
iy ¢ Lgllasll de ¥ dBlall Gle Jpan!l @
Yyl g3 g pinadl ilillate @al cpe O I s
Alladl 1aa ey Gl 38500 (S i J kel 8
Ae ol ) Egas Jl b Jually 4ndl e (e
; Maladl

093 e wde s 4 S| 4_13.\.}‘:&&,.&3
Losuo ¥ LagSmtl g 10 na ll g Aamliall (yilnl gl
EARWCA R P é‘bﬁ Lb'-"'” Ql:v.s\.‘.a:é\_s Blas ‘.;d‘j
Al clgasi o palan Gilly 5,00 LSlgall
g9 xeall 18 I (e (ya pom | AShes dagSimn (4] 1 iS50
s8lsdy Bl Led Gblgddl Glo 1S Lue cads
allaitl s alusiol po 43l das Sadl (e 31 0ol 5o
(dogomle S0 oL SOy ilgn cusnasyl 1B sustiall

Ot el ASLan AasSm 350 Oy duagl] 353 |yl g
Gaalaig Lislas o dabaitl 2alall Juiw (e el
3lom sLing pug3 o5 Jiemi illy 2030 ASLeall 4!
O pmd! il gl ppand sl

37 | gwa—ia all 2018 ;s

Ao o 5 @3 By (el utiiwall A3L 3 g9 ¢ Lall g
S J kel o Bpaaa ) B3| 03 1 d] (e 751 24
B3 B i (e Gl Glolsell aSliag
95l 768 N Ln LYl 216131 5,03 Jusly . i
sasg 120500 sy i Lo il sLygSIl (ye
Soieadl AMgual el Mo Slady Lo g9 A5k S
) . ool gll 5 Laall

@ ) BB Aad ol I 35LaYl usy
O e @i Baid] @l #1501 e Laadss
B#ijj.&.d‘ Faa sang . du ygdull Hlaall oL 1¢S5 g3l
Seixd g Ay ] olpally sl Wigl Roga
B jalas Lle Laslael oo J oL Lgoaa
Blhl clellad jalaiy Lol (e Joyudly & pazell
Oblaadl 3alatul e clal g il aal e dadadl
LS 35300 B Sy (o

Ol 8Sles Baga O s (pen LBy
gmlsﬁ;L&S&,}M\ Siladl sl 85 raiiua
aloS 3 Lalamdl 4seat! Joloetly daudnitl daliatl
S hgeidl @dliges JMB (yo B3uziell 23l
O Sty Aalmadl CB)linally Wil (aay Lgomiad
icaally 39 e U @ ll il ey yall 12 Jon |
Ceoliedl ol oLt s

Oy alal ‘tjj.&.d‘ 4}‘33 Lg:d‘ Q\:u_i'd‘ O
et sl ane doy s o byl el Jsalls wi
Sle aslall cilgatl dbs 2is ity algics 10
Jolis dsls 5.0e Lgigams 31,31 im0l (g pdial
21 Ol Lapas ¥ cagiSinn (o 232 (e LYl
BRI S S A U PP EPRR EXC - A |
A8 day ylay C‘jJY\ ";‘At‘bﬁ(‘c‘bﬂj’—.‘“ aﬂq.ngs



(daataidl daliall)

3500 ayua8i @alaing anlgdl Jjdold Gl Eill Ly b
Gy liaa

RNl Ul asloo pplodiml yuds=y egj.li..LoJI s A
douaidl 49Ul U-o 6alaiwll

Bana¥ 8IS e (il gall mllis @uas
oSy garuadl O st Gy (ylolgall Gy
BBUall (ye 33Lanu¥l gy (o ymsll ASles aleal
Bl e ddg,ud) Blal Bl slealy dabaill
slaie¥l oye _x_w_U Z\_ZS_M;.H Jgloet! ‘a‘..\xu.u‘j 334!
@ Jie Jgl e of L Auoldl @3llall e
gl slaall als allaly dpagSanll AL dlinss
Bl aluziol e clawgelly 00 maw
el ds_:u‘ggjjbﬂgsw\
ISt e clgandl cya ue o I aie 5LET
Slally daadl 35159 a9 gorduadl laa Ll s
Lo eSI &g Jg )yl skt AS 509 GISWYI 35199

i gl ¥ Baasiall FBL e g IS
Sl (o (58 by Joas 050 @l < Lgie J3lewidl ouie
dSlen 8 "dua il Baumiadl A3 e i)
ax le = "Hl5e" diy Hlo L Gl (o e
Adlomdl 350 sl ABLhall sl £ 9 pis s 0 i
cilglad ASLaall 4 glass il 33omiedl AaLLII 1
vl
Lo eI gy Calbgall s (ppmn ol sall 3]
daladl claMatlg fa)l_c}” Lzt 45515 L;g:.\_ﬂj celadly
OISly QIS Ajiey Byl il Bunamy
sle SIS e gAMLY Caug clldy (b Agae

2018 yeews gNA—i o o JI 36






il M gSIl agan (] LB amiall BN cile g ydie
2ads dafl 5 ueiaty 2010 ale Jie ald 2l
asSIl o Apedll B3lally #L I B3l Lo
Lillg Llaidl ga Lgados 33miall 2B cllass ol
wg&wﬂ dalaze ol Sl 3¥ Al yoll e
fpanedd) Bl IV ollazme M5 @y 52
53950 Lpweidl BBUAL il glse 50 iy ) el
iazmag cLiags el 10 ) Joms 335 350
calgleis 10 3508 Abging 1St el a3l
Cady tom il glamse 10 5505 LI 33Ul Alaxa
Lealadl &l M cosSl agan Lo Aies cosSt g
Ot oLy aalwd aS.oul s 3,0 e e
CasSI o )yl deid) Ul £l5Y dlans
Osals 116 23IS5 5 il gloma 50 Lo s G 1] 23l
(oS pal 5¥93 (y5ule 383.9 Jalay L ol «usS 5Ly
23Ual LLaadl 550l (ye £ 38 3slaidl oia L3l
Sl gy dgaall Lalany Lalicy L3l aaiell
casSIl 3 saamiell Bl lis by J5
ool 1g) JalSis pazma oLy Lgin oL oIl 2 L0Y
O st e Jled o U1 Llas] dakis b
3l Anmay Adgen ;o< Auaidl 23N ulams
Lol el Leglyss @ <Ll gpsSiadl L,
3y0all @y Ly duwedd! 2Bl Aaxdd Ll
Fouidl Joias dlll sLa o Lgl dalaimall (yad ,SYI
.‘:2018 alatl e Jo¥I Caunill B

reaeiid) Lo Uagy Juiies Glee dilalis ool
e yie/delu @iy 2500-3000 (yw 7oty sl
JLzinl oo sl red 3 Ll by 5o B asull B
@y 5500-6000 (s gl piy reueitd! §la syl
el (ra sasly Llams Lo agll 3 g e yie/3e L
Baid e cllly bl b deid) dallall culalis
sle dedge BBl <ay wlallall fpa podl lag
Ll cadS plee Bilale B p35a 25 i
O Blalially oleally 2 Ly gSU Zalall Al (ye oSy
BSidl liall Gle Aide BallS A8guall LM
Slgla 14 i Lo sag ol (Sey Al 3
dnilns O LIl ol paill ns udis sl eSO yn
s ol S elbaslead! 3L (y9s Lausy dadius
) el glmse 450

2018 juews yUA—i o a Jl | 34




Bl Lgie 6,231 @Bl sy Lgae s 22032
Bl et ABLal g oL ) 3Bl g Apua il 3B LTI 52 50
(LU e Ugmadl 23U g LasT 5598 Sall as
el gl B0 clig ;S 950l 1ok Le bl Ll cling
41 dewesd! 33U ol glois 17.6 2,000 @3LAN
I (e Lgie clplen 1605y co alsln i
Sl glamier 25 Jalag Loy syl LMl sl
B e cilglmnty 338 padl Lrwadd! aBLUAIL
zhol aalh (e eyl 93 W d )l e |l
cablad) fpe Wgmmoll 8l ya cul glen 3
Gl ablayl caslu a 2013 ale b
dadhdl ABla fpe ol gl 1 g SV Rge B-NEL )
Aipie g g e o2 Jaoll Ty ‘O g)bie JHS (40
G0 Jaiall Blal bl 38,80 Glilly o
2008 ale Guins Agaer cownls 22006 alsdl
JJSY‘ Z\_J.‘.d‘ RO ).J}fa]}m aj.uo- s C:;.ﬁa\&g
e G uaaddl Jamll gy ilall 2 Al il
2.5 Layud dolise le Zucwaddl clasxall (e 768
oA.,\_?_mJ‘ VN u_nu\j@.n 100 ijdtiﬂj_mj.‘:ls
pueds dazme (3 (1) pusd Anzms P (o Aagladl]
& Jrie il 20 (e 38T 1935 b ol (1)
all 175 3Mal galing cadaitl ol ,gSIL ol eyl
3 cpanal (3 ) awST S BLe e b
Oy pdually galsdl a0 3.)..\.114}\ Bl ol
s yoll LYl 4 e o (42014 aldd a5
Ll @Iladl (Ggtiun o AL A5 5ol B 3ol
122013 alad 35S pall Fpeuadd! 23l £l
Bl yme Ly cdin cogSI Aoud il
2L S ABUaN £ Alazma Sl dayy sy <3 0mkal]
BIE [ENVIRERA VPV IEUT-A[NF NP [PREN-A g
22935 IUS e Ao A sl (e Jo¥I 5 sl jiny
5 pduc g 35l 58I ABLAII (ol glomin 3 dny A
sl >eSI1 39 Gleg Al pall LA (ya 6 y3 T il gloras
ST Tea Mo g5itly LBV 439 sLally
oy Of &SI (601 3y yoed Sl el utigel|
il slomae 50 &l S 1331 Al yall (ya ST 5 5l
22017 ale 2lgs @ipe 3l dpnadd! LUy
O Liadl B uslg e i 1B 35l el (5585 el
el oo 3 et 02018 alall 33 35xiall Lallall
Gudy 1 poriall 1ia @il (22020 aladl S

33 ‘ gua_ia ol 2018 s

Laoiie o3l 2l gomtl clialonl L 438 5L 3 15 e
LYl absgl cldlas o 23Ul oLl uleall
sLiil oy 35slie Il 22014 ale asiall g pal
2 Lo gSI Z LY A 90 5 (g ol AS Ly A pomd Alams
Joall O 1 LT LeS 7L 11 33l g Aeasd| 2BUIL
3z sy Houdl Alazmay J31 g pdus Sle Ll 5l
e @lglice 29 Arwaddl Blhall Gyl (e clgline

o9l dalaie dlnma @J-&ﬁJ—.mﬂulC\e)-” ol g3

2014 ale L f\j LS b1 12 dalis Lle 5lis
L),uﬂjjj‘ cdada d' (Q:LA‘)J‘ Y d‘y @JJ‘ 3alacs @3
O Oolaidl 3,80 clatly oL S Lyt (giaill
Geait) Basiell Ag,all @lla¥ly el 3Sles
3.:«3\_9).45.” a3 C\:u\; @)L&m Z\.A\.‘é}( S 9d> Zmb.s
dSlan (po dugizl ddnal= o Ib Baoseiadl AL Aday
) el
g dagilly GUAS ol Gyl dSles )
o il Il J3liell 3ol ,\ﬁ}m 2l
Ldttl 21l \}M ol djwt uL:m\ J)JL;.
11 g5l L) alyaluall cpe o5 LeS (AL oS0l
bl 3L s gl 2 padl ASLeatl 31 JLEB YL
Al Bl | dx gl pac | S RETNTRUIPIE S
8.3 d.\La._.g Lsu t":')-..‘-“-’ oLJ.A.” 14_1.1.239 J.Z_A.”j a.cl_;.m.”ﬁ
ple dsl=r biasy GBISIl daddll (s sy igule
e ! Aipae Ols Gl L e 3 ydie (e Ba)g
Lisgacall A yall 3S0aatl 3 aomtiall g 30l EBLAL 4L)]
Ja\.aa-_“.v o u;‘ J}T % ‘Q‘J:l.uud S g 3.5..&%10.”‘9
Sl U 3L g daaill (e Al 3SLeall y3lems e
Op8 9AB undl Guas ol (peg Ll LS L aslall
Lo Bl al)l ae clldl Ahae o) (el o
Oleat abindl a8l jalia s cwadd 3aa=tally
ciSaly . Lgal aieil (yo Sgndl !3_;;\.&.‘\ e Jguazeltl
@i S g8l Ol (A g (yo alll i el 3ire
alad gl @l g0 o Ly Tumie Yo




6aaaioll A9L]JI

Ulagohbllg

el Ololu uce .o

Ao igll &S — 0y e ) dral

Bl Las a8 of @ush Ll ssamidl Bl
Lo I Jomges olladl 83U s 5e (pasis 330zl
o5 alics 148y 22036 alull Jslns 36% ol
&1 % 1.1 (a8 Gatladl Ilaa W1 ol sl g2
Al L g 28 0ly Y50 el 5 1.3 s
| egeay Lidayal Cgin g Glids clalardy llea !
B3 das s Ol S5 WISy o) - Las Zasims
Jsloms % 36 A1 allall ZBlall g e B 330l
Crad cilay Lo pnis 3yt ol Sy 2036 ale
sl g lll Bl (B dig I llesdl
e J81 e (gl ! Gulas ¥ e £LaY 2a)0l
O Sl (e il Lidde oz ¥y g (i)
oolasil cliyy BBlall ePlgiul 5:LS b qgud
Al dgasl Jal ag - Blad¥l e Az aall 2l
ool st dalas i ¢l
Ol Blas ol e BLAN gLl ya
ouadll g9 dun (5S51) (apomd! dadd 38 54 404 L
e Apgizell Abaledly e dhae B clylew
Mg pile 25 gl Hum Adlen| WS ASLeall
oo Ac3gag il LI 2151l Leains (S ol
3 Layud aalley 0 Sl piims 2y (pdlse LIS
Zaal g il glna 1.5 Layud 3alay Jge g ol glonie
Lasls g g piall 12085 .ol lomsa Caumiy a3 oy yoead!
O Opeedlae HgiS ) Bolaw 4y wgdiiny 4] pudy
sl oLal celadly el Sl Ogid yad9 13pue Gle

O Sy Bag e Lk o Cogyeall ey 43
ol 3,855 0 clsliadl gl 1 oy e cculBliadl
il Aalally 3lu 1 3BUAN Legle 3lay Lo o 3auziall
Blat L& dousia puddl AL (5 ey Leg L300te
L Aficia L gd Baumtia yidl ABUAL Aty aes il
il Bl ¢y a3 LT o SLilly daiil] g omitl
Aol gl auetia

U jalns (e Jomill ga 2dlatl 3,085 o)
1 Ysum99 3 508 Sileas 3 asiall BBLA ] ALl
Bl (e L 3aamiell wlbllall Lay ey 85_’&‘
aMeliatly dwaddl BUSIL oy Lo 330wl
551 yodl d3llag LAL! 33LLI1g #Li, 1 33l s Eygeil
LABLeal 3L e La yud g o ¥ oLt dagoel

Lgte 5mie ol LgiSly dadil] Ay clblls o g
Blally (3 ALl el Jay saudall 5L
L ¥ Iladl cdgll s gyl @omill 5 Rggill
Gl paill AL il aslhdl ) clantyl o
@alin 330zl B ) dngtll o 3usall
it ¥ AL e BB wh 5 B ) [
Y oS adaill lBLA (e dpweddl 3L oL Lide
=t J9s gl = ALl le Liadga of Lide o
Lie dalos Guad! 1 lSiay sl (po g = )
3L ¥y LellBhinal ¢pe LS 3l calall Jlslo Lgua
Cyo S 0y e Lile It alll aad (e 1209 Lgie
adendl WS pla byt Sle el .olald!

2018 e gA—di & a Jl | 32




Spedl Lalaiell @ le adiaall L€l sl
LSl slina 353 a W aadl e Ly Lgimlas
Sl ook el las Gudaty ma by LS . g5 all
L &l slasdalosl (Core Flow Studies) s yx |
OeSell e
Wwallall
A kg g Sl ST Lo L (ya ol
2 Liw yiall Adiall Slgall cpe Julaull I ZalasYl
Sty peais bl cilaglaieg ol doglas
Lol Hlae¥l o 1531 we o3l 558 0all @il ghael|
o3 ST ye Blall grali o yugtad 2Ll
J& LSl slaed Guws HLas| ol -
aghiatly dal il
Oaieall Cayuly ciueal pa¥l 1 slacl -
Grlatly daghaisll 33158 allad con (4
oglas Jsbo Lo cliall 33 aa el
aglaiell
reS il Jurdall ailidae da | je -
o Aladi dalay (ol 1Y daglaiall cadai -
) L Sl
Okl Bawis el Ll A1) e Jaall =
plaziwly Ga=t bl g bl Hlasl -
LSl elalizae
Olaad L yiSdl w8l 4590 gl pe Sleedl -
sl sladdl gl Ll

LSl e sliaall o Lgwdlas
g3l L Sl el sl 3,5 Aals 53030y
J-..‘.C);GPT SligilSy Galall Guat @ 4il5 (peSall
el 310 biued Fleadl by (wlised!
SlaglsI 4bls waiady eSedl Hyial (Sas Gas
3ol tlgia Jelge 3ue Lo yulall e CLAJ_!;/L’
zlesil 3:La8 (Lo Lagacy .0salSIl Zuegd Liay
sl Gl 0583 ulall e 30lS Aala] cligal<yl

:‘_,J\.“J\

+NH4+ ; K+ >> Na+ > Li

32 LaS (oS 3l 3515 wliglS aaitly Ll
A Zleni¥ AL

Ba2+ > Sr2+ > Ca2+ > Mg2+

LIS e LaST galsall 2,18 ilglSI y s
Oelall e G e 581831 Auala

il gld aic dalleoll
ERVSPUOS [ EYE I [ TPE N [ SOV PN
(Preflush) 1yl Jues =yl gsdila peSall oo ns
sS2 eﬁzud@‘ 218 @l O gog Al Azllan
092l 3L A (6350 Ll (o Wl By It olis fiod e
0585 Adlain ) 3105 (Al 6352 0290 01y A IS
130 gl IS il 5 S 9 g IS g S Jin sl g 1
N gl 518 ol aguwiiall oIS alusiad findy
(grmeatltuesicnin, ) %5-2 5.8 % pssiga¥l a9l
oom Ll I Jciil] Blead 23501 @omnll s

:&al)oll ol

.1993-1996 5 2all s |l JSTull dmtlang @ Jom SLatl Jaid LivaglsS Sle Sy 0, -
M‘M‘QM\@JSEJ\Q\W .Qt\l&.ﬂ.&tdﬂ.&..\tb\.&eu;"ou)‘j.S‘;.)4d:'_ﬂjﬁ o) =

JSLZZ-.A LO‘J._\_;_J%-‘J g ‘(q,:u\.@_“ ;‘ Lul}‘)l:h.\_ﬁb @ Luu\:ﬂjﬁ ¥d ‘gt_bjé o9 Luil;&]') 59 A.@.")_v NS
2014 (ag9,091 LiaSI 5 5 Alma «Lglglo g Audadill ilinall o JST

31 gua_ia ol 2018 s



5393 godl Con V1 Blan (g ,Suladl JSTUI (e Abigls
ALl o Ly il sline a2l gl
woM Sl elas L yisdl sliae adled laaly
Bualgial) Ly ,iS0d) e L3Sl slins (ua 5 (lass (40
LSyl dxlles dulae JSis Lo 3aley (Sl
e Lgirad e LSl o o (e Aysas (Sl
oY ,laiy (Formation) ¢peSll ygsmes A1 31,5l
ols (3o Liliden cusd e ggind (aSall pgeio ey
Montmorillonite, fie dulis (Jlals) b
Bg,bll sia fie uslgs ola lllite or Kaolinite
28 (e ang L yBl lslias Llas e Joum
o2 ASe gt (ud g Al pall L 58] wulslias
Juill) lslinell o2 jutis -cpeSedl gt 31!
Oaladl Jia pmeall @ligSe pa Lolelis anay (sl
el bty Sand Ja i (Clay (Jlalall)
) .Shale
Lewoleal L3l LSl elsline Gla Jilatly
(Ol s e i) Gulall s Jelim cliad)
LSl gmmial agazma 31 A L Ol ALl
Craamd @ i oLae¥! s oY1 s sl comy 1
ssimad LSl cilalins (e poidl lia 3l ,usl
Oa ddl Bl Gl Jgeantl Sl (oSl
Sz ) Galall Flaml) Alie et Cala I L s
3oall it A Wlid) Aimadl o3 cyudall FLaw
Wslaie Limd Lo Blamlly  (aSall piled 231
e Jaba elacadl )3 ol e ALl yulall L s L
@limall gl misdll Gumy Aussall dimall
ALl yudall ASLAT A8 Ll 2 4SO 3921 bl
Lo sline alueinl uies . (Jsleodl 2 Laylasily
L il 93) Gyudatl 35055 o (@livad Jia) LisslS
i 31 L ¢ gl Lyl sline pe (Ll
09 - LSl duwadla (o diBlelg dmtlaal) Jolma (e
LSl el sline 31yl dalgy 3ile ST 5T i Lin
53 B e (yaSall ygimenl clina¥! Lgalid il
o2 335 Ol o LS L eSall gl o;s::_n Oyelat!
e Sy Amllas Jolma alaiinl sie &1 5LacY|
Sl oluad AagslSIN 351l (g 31 dblin L0518 353
Al . cyalatl 5Ll ol Flaml Il gage ¥ Taa Ol
@liga¥ Lgwlaal all L3Sl elslias ols iy 31
Lo 5.8 55 (e el by Gulal) B ) patias

Continuous) alislgiall detlaoll :faris
Lyendl ol alads Ll axlledd! (Treatment
i=lladd! ((Batch or Periodic Treatment)
.(Squeeze Treatment) .l ioas Guda

dalos| Wlatl ois b @ Alolgiall Axlledll
e ) Aaghaiall Lo Alslgie 3ygmy L Sl eulsling
Gl ie &5 dugid] s . (Well Head il dags
slans oyl Bygpo ] dmlleadl (o godll 1o
Bl bl @i G 3 3% e L)
O slae¥l o 23 Comy LS bl g LSl
G2 ddux Byguan Jan ¥ LA cliliae @lhas
Aetlaadl Gudad wie Faletl 3L Ul doglas
(Fluid Carrier) sl Jals Jond m Al gud!
et ;9 e byl lalins @lans o kel (ga
T 3 IS

742'\.4.4‘; U=t sia ‘:,ﬁ (Cc:v :74_3)34_” ML’.A.”
A (A9 Boguay) wlads le L il cilalias
a\..\:.j ZL?JLa.A gﬂ Zt.E:w)b_” PRV ‘a..\_‘i'u.‘aj z\.AjJa.mJ‘
alasial Tatlaally Sk gruuell Lo ¥l ezl
R PO VX

CrealSall B iy Jall o04a Claeis 1 yudSI] AL
oo claaztl 2, o juediy LSl el sliaa
(Well bore) ,idl ¢le (s sualguall LSl
laaedl I LS 3352 ane Gles Jlutly
Al oia Jeni LS L o die delall
@lalins Zalos] pe Julanl Sl ((usSd) 3008 Galas)
Aol giall Amtlaalls Aol 33ga ¥ aie byl
Aan calaed) L, ailslias fe ey O s
e sde 3 pe Jaiy uS])

gl dmllan wie Lyl claline adled satasy
OeSall dm lguetl A8 531 Lgla Julge 3ue e !
pasiedl ASledl g3 .(Formation Morphology)
(Makeup of Formation Fluid) sl dlee 2
ol e Jalgall 0la 33859 - @ aziaall slinall g3
Azl Llas Fld e e L3l I3 ol Lo
Formation) (o4 ol @uaglgrallauars pill
(Morphology

Ol il play JSLiue Lyl vl gs S8y Lenie
sae a el Lgaulal Il L oSl nl slias Al
(ke ylan Ly 1 Jual 5 508 20 gl sl

2018 jeeews gA—i @ a Jl | 30




8 yguas palall le 45503 ey L 3Sdl (e gsddl Taa
Sigam ) Lage B Sl aals Il 3,
038 () g e BV 5l e (6501 901 (e ST
adaie gl ALLaN (SLYI Jundi Lyl ope §lgnYl
Llo sl Ol La 51Ty Laged duleal (3081,01) ol ol
bV bghas Aaghiiey da@ill cilosgy AslLall
S5y Lyl ola [3ISSy gedd Brmd oSl s
dazill el s (Cadain ) redd Alend 2o Ln ol A e
Sl g cadat @iy) @lasglly SBlgud! pan <la o
ol yi ade 490 5 g St bl 35 daglhiay das il
390 UM Gl el g cnlus gl ola oy g el
59 adgi 3,58 g .((Injection Cycle yaxl!
3305 g Lyl 31835 gail 2a3dha clgal cyamell
s OS5 e L 1 ey e ST ¥l
Obisd $39s e Lyl (950,801 ST B 3l sl
o (asSS AL sLell B g ,SI ST 5 5Le
Adaaadl cliiedl @ale opsan iyl )<
el o) oy ASEL 22g) 2e e Jgimzll Hlasialy
o2 3llg LSl Jiat a3 a3l sl Ly e La
Lol sbine 65 cpas g culsLaa Yol s ol (ye
sia Auaal (eSiy Aeslaielly Lyl Juat Jleall
43 Cyane Jas o Jlall LSl g5 O o ol Ly
O e ] e LS 3T Jas b Jlad 055 ¥
axT OIS 1) Asls (Gl s ) L yaSl il slins
Sl @l e HY clldg .l g9 O t\j_&\
Ll sLiasS (51) 5 STl daia Joss o LgiSa

@ Jhall LyaCdl slas wust @ Leaiey
5,y M Allaadl Jslmay dazill cilusg IS (ued
sbas 1-2% e dmtlaadl Jglme G9Shg - (yall
5% s> ISy (Jgliva oo JSTIN daia/ Ly
5amg 3 dnllaall Jolome ol ying daiill 5omg das ye
L el 3550 PO i @ o Jazl

Downhole) il glss wlduhill
(Application
Sl iy bl ol anadl Antlas O aslaall (ye
ST ope 35ga Y oiia 3w ey ¥ LSl
u.A\Sa.“ % \:u]s_d‘ 0D Huuinma u\S ‘3\; u,’jjszg\.d\
Sl amadl o e LSl oiia GY Gy L adaxl
Ails 3 s ola Atlaaly AN Comas i Amlad
1y Aomtlaadl Alaad Apaliall 3 platl asl Hlas] oS

29 gua_ia ol 2018 s

Gosb e @5 Wladll allaal) O I apll o509
el anadl amtlaa (1 310 LSl el ainay HL 2 tlas
salel A oos Ledole (LY Amtlas (y90) Aemlaca|
lye Zl die Lmlaadl claeell Lyl 31S3
O~ (Bacteria Laden Fluids) dag.ga! L 5!
S G e gzl

) 3y plall udis LS Zoetlas @i Lo 3aleg
CTROTES N | VPSR WPI I IVES {Rgl B U)-FUUS e
ouds Gadaty LSl claliae duegd uad alazial
dala i) SlaMEAN! (o slel yo com ST 38
s Saliwgyusel Hlaa ¥l Al as a4 ,Lasly
;\)_3.1 033 (g22) oy miie @ @i Lo ssle
2 LSl lslias Gudas wie oS0 - Grws HLas !
A o 31 Bl 53 5y o 3 il Syl sl 3
ownd sy (Time-Kill Studies) L st
o2 ang O com LS L Jlad ,uSs slias Juadl
¥ Liiee Baglie o JLill Lyl shie of 5LaeY!
Raglaie (3 Anla¥) Gudly 0380 058 O 5ty
see AL wlhhloa! ol yal cogn LS 3
O ol sy caliae¥ Lgwll 3l cilenialt (Foam)
Quaternary amines . i cliced clxiia
Caall i 8 6 y3] ilxiie go Coco-diamines
ole (Detergent) Juwsd! abls juen Sl
desd Lloe B seloy Jollmall ola fis plasid
Cagw agaadl Gl SLae¥l o 3V Cmyg Ldaghaiall
e spias pleadl ity (352 1 (455 e 31335
Le 3ale g .l g I 0151 093 (Slug Catcher) iyl
sladl 5] calus g 3218 Julas ) 392 M1 (30985 (535
e sl Hope plewdl by (Capamll wiluss)
(e s1) gle aluzmianl o 130 .lusgll ol
Al oia 2 @Smill 35,1
(Drips) haiJllang aic Ljpidldalleo

@lasy wde Gl JSTUI Sl @laes G
@953 3 3ex e Bslie oo dazill il usg) dazdll
03 ol Coli¥ doglas L Aniiie dal L2 dcginga
Sloadly ol s chuned Abaall oLl sl
33623 oia (Caglas o) xad @ Lo 3aley . (Buleall
sl LSl saasy LgeldS byt 3590 39
seaadl L il g1s51 T ya (Sessile) aagaie
Jealg daaill Slas gy bVl daglas o STl



Jaldl &alleo
69 Gaglgrull
jlidlg haill Joda

il S -

20 demn (s .3
Ol daal

dall=oll
iy, SU AT s ol Ly S g 1930 e (o yaid] iay
@ Le sale g2y (Biocide) L sl culslias
Coco-diamine and) clis¥ @S ya ye o)las
==l 1% 4iy caszadly (Quaternary amine
LSl alalias (pe ol 1o cllayy - Joilipell o
I 3] L iS5 e Bauaa 950 e s Lndll e 35!
JSEU dafie Jomy 4isS 1 ABLnVL el
5le Gle g elsal a (Corrosion Inhibitor)
o2 ally e ) i s Sy 05 SI ast B
Gl gt ey (b SR 1 ¢l ) oy
("”L"L)"""'us""'d JSLM‘_'\;L.MU.@”““ ELB_JQ_'

gjuls Lolglanyl

sl s = Jua JSI (0sllr) Jslmall @z
343 % (iog)

ol Jsbo le o2 algud! JSTI JSLiie dnilas
) Sl

3L I dmdlas adl oLt ‘:qu.u\ pae ($3%

ab¥ doglad @laee KB Apuwe Ll dolis
OS5 G LSl sl 0% LS Jamtl bl 55
S5 A 4Bl a sk iy G gy el i 5SSl

(20201 5315 Mlyg) Ll a3 3 502 St

aaeS] S 5L ualg e el ST e
il S Azl Lyl aales cilem (50,51
51 4« (Sulfate Reducing Bacteria, SRB)
65 o Slally daddll Joas dalgs 1 JSLidl
#loil Bae cigam A LSl e JSlnall ol aa s
(gl JSTly g Solall ST slgia (JSTUI (4a
Gl Cegoazell af S Sl (eSs I Al
aliielly zg,ally laazal Ll e wde orgm
leg Sl 3aga Gle bl 8Tl Ciley abaadd!
clslazll L Lasd o yaiens  Adadill eiliiell 2edka
O JulEill A ini ] @lS a0 e e daga
Lgilaie JST Hblxa

(Hydrostatic Testing) Sl g yaug!! HLas ¥

3l Lt EbLIRY G psll s B ok
(oY1) dasell Mo @ o Aniitine olie iuas
rosenmil] daiiall | daiiall ad)y @iy eslells
Gk 5,340 daiiall ligy dslata¥ly (gylonsy!
f iy darinll @J.u.:’ 0 Hlas¥ Llgng au=a
A SSall alazialy ol Caamilly Lal slall (e dasl
el Lle Caymitl (Sayy .(Pigging) aslstacy!
5ot gl Sl g potgl! 5L S Eagliall Ly i<l
a1 LWl @blasl alall P (e danll b
s (Sludge) ilgalt sl oleall (Fumglos Suoll)
sl Y] Al Al ol (e o LGy

2018 yiews gA—i o o JI ‘ 28




JUbo JAa0 jughli £9 it A=y
ol aal gdgall gyl

0983 Gl dawily il &)Ll
Wbyl ggiuing JLeabll 6)ljg
Uioio guiljo=ll hihaillg
@éln.“.."_@J_hJIU .:.'..
Egirodl 1im]) Lod iyl cadgll
83224 igoml o

003 163peT-Aec

aslll Als e Lenlaal slye golty ,us
dBy i popduall BN A el S5 LbEiull
Call 700 5z Jeall 1ig) Aalinl 35l jue conins
sl Baiall o Ll Wses iy sl
Odiasld (il yo B AaB ggyiuall Ol Sy
2 oo Legd Glemdll mueaill s ya 2 Leay
(e LS A yoll 29 (oSl Hula A<,
il LegSomell yamll plolis e 3yl Jigs
Al AL dp bl 3815 > A8 o A Ll db9u
o Jadiy Busle sy eliily Abgaall clLaY
st B S &S pHls pglas Als 5ol
il LS plaliny yaall dlolis (py pemmiall
gold e Wl yndadl ablall g 550 pola I dalis|
sl Alialge @i dasl 1 Als yoll 3y .2403
4 @i 31 46 gHla ablas LIl ol e gHlh e
e dediwal clal=id 5agume 5 > dS > 1893

.A\).c @L&

B0 A D
fle it Vew Winde Hep
fame  Tods W 268-RD5-15-92. Q sl
268EQ @010 ABOO n- K FT[(BL
tipers ¥
] B Expart POF v
E.
& B Creserpe v
W e
| 52 et
@ o] ABDSH6 g= EdtPDF
@ AR ‘ B commet
| I corbinerize v
[ S ~ BAHRAIN INTERNATIONAL : .
ST ' ARPOAT [l CrgniczPages v
@ Mo 1 &L Redaer
|a MGWIFEE-1 0 F—
T
iq MGMS-FLS-1
[ HGHEREs B optimiz=ack
TR A FllzSip
E NGH-RES-1 i r
NGRS sk ke Sigr
NS 1y - Share
B MWD el
C| 4 é Mare Tools
@ AEH03ADG
[ GwsADss R
[ XGMEADS-S e, ~
Ii WGHS-RES- s
8] MEMERES-1 k\ S "
C Sl :
CHLLE 2l
Y
o AGNGAES.] \ |
IC| ] ) o
Tl ARAD BAY .\. - Conwert ad edit PDFs
. NGRLADS-§ - PROTECTED AREA & = with Azrobat Pra DT
T- : - M' Shart Free Tial
|

27 | ywa—ia aJl 2018 ;s



U)ol jUao Ja a0 jaghl £9aiio
(2 9 1ddayoll) g9l

@irer M1 953 aall Hlen I A ol ola 1ia3 2403
A yallios Lt @in g2l 5Ll o s Jumdanll )
3 el 9 sreal B4 AL Al ol 3yt g 1Yl
2018 yadg) ygd y3lsl 2l gl

Ge® Bl ,h| e oy godl g dall Jatiday
salely wugadly yamtl Jleel 3 yilie 3513950 (3 y1all
oo s allaly HUae¥l olis Cay pecs !
(@ g g illazes I Aa L=dl (492 A )V A Ll
O7l Alesy Led Jpanall cilizlatly Gkl i)
s le Cuanio Gl cdald aladls ) Vs
oslall (o s o331 503 i csallall ylaall
bgaall clLu¥ly 5,001 sasel pgy Yl
3Ll (@5 B 23 U1 sl ¥y 5 pell caledhally
95 139 Sl 8 s Callat pos (il all (1Lg!
2 (e Ugan oy HLs Ogale 5.5 dady ei¥slaaly
oLt D..\JLl.u.Aj Laes Latill (gagaall Fguiall
dolitl SHJI dng o2 aSHlad! S o 51 ¢!
bty Guasdally Guibslgell deus Il caugs Al
Oz ASlen B Al dyid)

Ao 31 leiell ules g9 piall W LS
‘—;\m)u wj olgid j_@}gj Ldl;>~ ogj_a.}d\

2als @Lu e Ll 3uneal 2403 @Lu ‘,ﬂ cdgn

A9l ool Hllas Jous jaglal fgpdie uay
53055 33 G Al ynadl gl @l s
iaie Ll yendl daidazeitly cbaldl ogias JLad
i) Ll gl cdgll o Ladudin 3 lall (g
lha Jee (Sl5h Gum 3,08 Lueal (ye g il
O el Ao Aagaicd! oy Lol V’A‘ ...\::‘cnti).flmj‘
diclaag oull Gaymdl Hllas Zacugs 9 dis so9
B> Gle wSb UG 5w Les dplaanll aBlb
255080 ceald dule g ) Alagmall g5l 501 B 5 el
Ayt dpliad] plaal adl=ll 3l A4 2Bl
@bl @Blgay puztl Hladl i A Jsanslly
4 alag pall 65391 58l el
Coo ol o e fopiadl duads 35590l oyl
Gk el 3alel ggpfuall IV Al yll IO @l
Gasb Al dbig=iy wpasell Hlaoll it Jolaodl 2403
A1 3LVl iyl 3 53 (3 pill olasil) g oLl
u_.}._,,_v\ et B due yall Jaliadl s deus Gk
tj..u.u‘ 22 RLJAJ‘ ol Joc (ya ¢Lgi¥! 5449 &)L&.U
A0l A el Lal 2018 Lubawi] 26 (e ol
Al sladdl 5lgs Jagaed LIS (4o @i §9 pduall
3ol pbolss Il (wlaanall LS it @3laall)
goldig ;S A oLy Hlaoll gHlin dad yo Abgun

2018 yews gA—i o o JI 26



wgi jS )0 G\9 Eg o]l &y
6AJ|9 obiodl ugJJ W\9 o4l
dalleol duauui ] dhaoll puisg
U dl \5\9 @a.-nJl Yallobio
Ugslo o ial oaas gy

U doilall &hn,oll \5ulsu Al
LArlgjarnnll dl.oaJ| &lai)l
)2l 6)9jua 249y Loo UWgua=llg
dhagll) aewgeidl Jlocl

@ @l Lole alamall Lo 231 dubuamtll Jlea¥l,
J.p\ )\.J.m‘ ("’3 2018 P uﬂ Aaall cﬁjﬁ 2018
2018 ;e84 25C_Ul_»u.abl_uc! Jeadl 5 yalie

S & MBI Jid (ye g9 piuall Aol gy lia
a¥glaall Jua)l &S 505 oliad) L glgiSs (gl 5 subsa
Jlea¥l Jedig Loy Heuls 138,134,922.450
slos 77,885,135.050 4alyy dlasoll aSLEAYI
Blually Jadall Jleely (GusSy @agaw hisad)
Slgiw yaue 3aad Hlos (60,249,787.400) 2aisy
dagS> JB (e Jageng Bugazelly deyudll dlazmoll

aleuzdl Jleel dw b cwd aal 1 2ol
o€/ A saliudl e bl BNy dysLan )
daly u—.‘-b-’ P2m /B.SL.‘JU C).J,.Jj..ﬂ‘ u.g)LlZu.uY\
Baledl U e Jgee oy oLy 2,027,230
9 du yall Lalamdyl el &,:uJSJ‘ PRI
ol (e Toliel Ll Joall 5 5 lie yal 5l al
2018 58117

I ALY Tyes 36 uaiull 3o (49S3 Cogens
Ol g2giadl (o o lazeoll oyl Juaiall (54
.2022):’L2:|<=,b@}1d\

25 gua_ia ol 2018 s

@i plaaiwl aSUUl dallsolIF-
Continuous Flow Sequence Batch)
:(Reactor

Caao Sy AALE dtlaglt calBaosdl ()
e 8300 s agdly CuaSa yie 200.000 wlzacll
o2 s O Oles pe @l Gos Aeladly oS
SBR (olg! M3 periwad) enlanicdl lacay o319l
s Lwedl s gasmal |00

pahillg 6)daelU &bl dallsollE-
gl po eule UgjglLy

Jla b 3,01l peuiaty LMW Azmllaadl allal o
e Jgeamdl Jal (ra (il yo e 0093990 uglails
ool aluziudl Axlls Loy @l Aalles ol
2sISIL gl allad ps uida yll
Joditig sloall dalleo 5ang cLinlo-
Gl olodl &Il aapaaill sl
5Ly Al 43l 1 aylgig

lanally ogadll Alanall (o sl ppan @
Bugucell slesetl dmllan i g I Lgligart @ing 3oz
S alasy e slesedl Allas 3usg Ol
B g 3 pgoma blazed| domtlan 3y . (5 poellg Caamilly
2l 550l alaieiad 5ale) e dalall plo il
O g AL pgSI Aalatl udgnd 3lazell Cayases (4
Ol
dhaog dalleoll oliold ylia cLinil-
$5)lgb ha &o &uaud) &b

o domtlacd! gma_“ 8 punll oliad Ol BFA]
ol oleils &5lshe dad g A ) s dlama

dolal @sbymall Jloell 3aaiiv-
8ayaallg do5LiJl dnaoll

@l dama JMa (ye Hamell RS @ g
IU> (o Lalials @b Bguwg cdgd olS 66 e uga
Unzs e skl Lgude 3 59 e Ladly o L oS0l 2
{.\Ua..a HA] tjj.ﬁh.d‘ Ol g @}3}.\.4511 gt el s
s (e 8 ol @Sl
Ulaoaidl Jlocllg Gyl Jlocl sxaiih-

mha.o.U
Syt Ll Lolell Jlee¥l pes 2uad






w)éblhza sLaal A
ASOIS L Jlee W 3o alasy Lasl .2
Oyl A5 ey (aliaddl Jeddy
Lo @3] el g
clha Sl a s tla o113
Continuous Flow Sequence Batch
. ((Reactor
09359 pwelatlly 3,0ally A5 Axlleal 4
) O e e
LA Jedng slasetl dsmllas 3usg £LEA.E
Blatl adsiy Byl olead) A1) Cagannl
2,51, ¢S
'C_fa l]a_znj &.‘&ﬂ-ﬁ-ﬂ-ﬂ oLg.U u‘)__a- L0 .6
- 85lsh dax ps A
ol ol 380,68 Jlae¥ dai .7
3ty 33l
Adeamdl Jlae¥ly Gyt Jlael 285.8
ool
@ Al Loslall A8dgsauell Jlaa¥l gl
O Bpustl Unmally ASLEN dlamadl o Lgasdes
Jesedl Glaia¥ 35003 iwlgag Al s oulgid M
-psall 2 S 43e 400,000 Syl
engill SlisSe e Jumda 75 b Lasdy
) daa daao Ll -
iy (DGS) Guead! yamdl dday das L5
0igl pueml 49,0 J.mg ifaza_u 44..\:4.” uma_”
pastldimy dad Jain L,g_mﬁ)..eZOMJa}M\
53620 Gass Bpead Il p ) Alama Il Jemy uasl!
5oyl Jlaa¥l ddasyt cleina Hlein 3 5g=ally
- psall 2 S 520 400,000 3505001

d'-o-:il..l 6ayaa  Wlaag <LdusiIr-
«sliaoll Wlang Jouii 9 &asuilasoll
dljl wlaagg Yomall aljl wlaag
~Jlo I
(@5 3 Fpaa | g )01 Elan o QLA pingl |15
@l g Sl alus g Jois 5 AlalSie ol a g £ L
olaanall Jag=d @ig Jle Il A5 clus g9 (gandl 23151
gty dayastl Aa= ol Lo (golicdly

23 | ywa_im aJl 2018 ;s

Bt Jlaa¥ mali o 351590 @yl con
Jole Cpeams Sl Jal oo 2y SIo¥1 Als ol
@9 LS Akl Sladl oty Aamall elal Lo
Lo glgad) dmllaadl 3068 pd) malip 2 ggddl
ug gy (Hybacs Smart Unit) 405 alaeiwl
L gloudd] Amtlaadl Ao yo 3L )y Cpueam
u:_@_” 8yl ouww@yﬁﬁuﬂwu\
cliaaall fpe La3lily 350500 Jles¥! e Jalal
Lo Laiiea! 20lLs 3523 L0l 5 A3 Lall Alnseall 33,1511

Racagill g9y Bualinll 2 el sleiel @3 3l
Logacall A pall ASLanll (po Aoy S A ias 99 (4 p=dl!
40% 3ty el (gogacll Fgaiall Alics Aa.a 4!
el JueSHl Bguiatl dlica 43850 cugSIl dgay
Baaagil| 9,y oy 60% B g Ay yall ALYl
Bl Coyndl olued dmllas dlama oLasl dal
Cosems agdl L8 CaSa ;e 200,000 Loyl ada dulac
LSl dlamell A Aoleca¥l aslldl Jas
sl b (xS 41 400,000 5opnlly

ozl Awl s Joe @ a5l N 35LAN Sy
JEN e { B T @S9 gorduall Aially s lamay
cling Sl Aol LM cilSy dawgill ds bl
400,000 211 Z3LLaY eomt) Alam ol B Ll
Ldogl alazell pn alayy 0oy agddl B caSa yis
Jlee! fpanTiy «omall (o yuall alaaz! dlalidl
) b Lo el



=65\ T
8N0.28137 128

~

i wgill 9 o
ool asylyldi
olio Aall=o

&9 s aauall Wall

2 el (B yenll ols drllas Aoz £ piel Al Las
HSBC-Fichtner clS 4 Callst a3 o .3 yoel
dawgig pelail yea3 Consultants-Norton Rose
. C,:.:Af.ﬁ ole da=ll
o2 caSa yia 200,000 Aaiws oV Ayl

Membrane & 5 s Alase s Ll J3a ¢ya agall
caSa s 250,000 dacw a0l ds 44119 Biology
3lasell Alghaall Apqull Auiay Aa3LaN Alamall agll o
Aoz ol BBl miaicu=s  Conventional ala !
goriall 9 agy B aSa yia 450,000 il oll
o OLS L 3w 20 115 (e cilaLan ¥l iy
@ o Y (g cllas (Juids e Lyl aae)
gl (s S aamily gyl

s zum_i;\j Oweamsd Jal Cyag i Jalaall oy
g JLd 3515y cuald calnd) JSLAL Caassy
R amlladllus 932 LS a0 )3 o Ladl 5 {5 Ut sl
35009 cosly uds didey il Byall ligs S e
scall Caazed S Al ) I algi 5ue die JlaiY)
WIS @iy Leuly IS (3o LDy Gligs 38 e (e
3-‘;—“-#-&-” ésb.n 3.8 @)ﬁ dacugid A Ll Qb\_}.ﬁ»_ﬂ
Junaly 3uionall Cag ) 20l Auliall Jolomtl png
oleatl JolS fyadala ¥ Cdugy Pnumtl cnlozitl o 5yl
ool G e¥les Lo Lgalaziul salely dxtladd
et bl Y e sae 1] Balea¥l wadl
alladl Balal il gl nasd (ol 4tz

255 b Sl b5 S b gl
olse Bomtlaad Bl Anmadl yiny 2y colyall
e ,5\ pds Gilly Cpymd) B el (o yual
Jlan V1 ¢ Ly f (yo 2aSlal] Alnmall ilad . nieds (ygale
Jlael el 3595 1S5y Les Lygunally 48950l
Jlas ot dacgill
Aolafnl Blhy ASLE dbhaadl @pemd @

(Bl a=S agdl B aSa 5ia 200,000 Lajlas
asdl 8 cuaSa yia 320,000 Lils cilzvall ey
dawgil! a3 bl yudl Jlael ol ol 31 s Las
o2 S yia 350,000 dpleg¥! LAl syl
Alaladl Auibsll Al sy ey Gleg -asll
(3o ol 2009 ale maall (3yiall load
L5lal Aamall Zawgill Jleels 3 aldl gy punll
2010 ale g Alamall 51311 Lol ol
e Lai¥ly mranill T le 2umbliadl 7 ylo o g g il
it

el Aibyll alazll slael cpo LWl oo
@ A Gyl Blas o pmeall b punll cilans
] mlsll (o paal 2009 ale kg po Ladleil
o2 el 4850 Jleals GLigt Alams et @i
asdll 3 (aSe yie 400,000 3| Jmil Jiicusl!
O Lalsd (o= (d Jlaa¥l oy 2030 4y slaie s
2008 ale 5 3 iall @uelaaill PO (o 5Lie Yl

skt Aty slael Lle M\g@ 2010 ale 2
L 25 50t shay Lndeintell Tua 3o b (e Anm o

2018 yews gA—i o o JI 22



Ag peziuefug

——rT ) __“..n. i e oL 3 m M
.H_.i;_.n_.ﬂ STVNIWHAL NdY oy g e . LB A, . SYIINIDNT 40 ALIDOS NIVEHYE
F7=T] el WL O T i . g 20 e H

£g pauoddng
= X

uresyeg Jo wopbury ‘[9J0H Jin9
19}UaD UONIqIYX3 [RUOHBUIBIU] JIND
610z Aienigad L2 — 61

UOIINjOADY
jetaysnpuj
@




log aais il o :‘?.\Ln.'ij!llg Jl=all gdalall JAaldl &adlsoy
«Sdlal lagma ulhiy yuill

] o

25 4 szl a3 @ LS 02015 ale 3 bV
@) - (KPI) B dl ¥ ol pige (e riife
JSL bl il 0088 st KPIS 25 alusil
PSR

Dr. Sankara , . sl= oIl a5yl ﬁﬁj
CorrMagnet 4.w3e b, Papavinasam
.Consulting Inc

JST o @Smild ibiom il yal Bl poll cea®
el ,3 3l Lo Lgal i 348 coidlig Ll
cH A Ttl ST B @Sontld ikl @ el
Dlias 25 1 cdingy Lgaled ) bz oY)
NACE Lgijsls il ciluslesdl Junaly Galle
ASTM (ICDAS <13 L2 L) International
Jorud! Laiied Luisd! ZLL,’\JJ\ﬁ International
@byl gaxe 201 A el Gye slituly . (CAPP)
ST o oSanll Bilually Jidally @uensl
SR
Ol 0sSoliadl pllaial o Jaall 3dyy dilgs o
Ul @uads ol il (e dmisly 350 150w 5
shles fpe axll At lull eleesl 2wyl JST
Jlaatl aluzia¥l ool wBy Lags ¥ Ll ull JSTl
3 (e Eolgmdl sue (nas M @l sl mw il
1995 ale 5 iVl doglas 1ya yia5LS 1000 (S
dglas cpe yiagl€ 1000 JSI Ul 0.5 e J21 I

ooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo

ooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo

«jldlg hail dcliva g8 Jalidl 6)la] gle juilidly

el sl il (KPIS) Zewd I 2oY il jii5as
.Biocide 3.l

Lx 53933 2513 1050 S Blippll 3 sl
19831 Dow Microbial Control L.;.ué.nubaéw‘
258 &l @il uslaall Kenneth Wunch
Geert van der Kraan

o2 S 3530 Lo dale 3,085 38 yell cand

Bar e s iz ol L 5Ll daadll delico
o0 @Sxilly A3yl Lanlinall ASLAN cliayl
Al @iy LS MIC & aas poll dugumtl 32Vl
daidl Aelive 3 MIC le a5,mell p5laidl
MICMIC a3l ot SlSuall Hetaiati3lally

2018 yews gA—i o o JI 20




«jledl Jii ualil hgha uleiio G\ 29wl §gauuwoll 5)laly
cilagen 52 35l Bymanall Lle dale 3,0 Ayl ola cdals
o2 @Sl bt jaul Jlosl 2lSaly SL J5 Clil daglas
S PSP ENE Y. L E VSRR P PHP
ENERIPRTIEN
il 3 3l 3 A Ly (il dalS 3 Adyedl ol > 9
boslad 8 35 Bymuall b @laeil] Blually Juiiilly @]
Lt
Gymrunll Aapls 38 aa (0 3 sl 028 B (gSHLall (ST By 1
ole Coyaill ) LoVl o5L5Ty Jiall iy oyslanag 29u¥l 1
s gl i cln il
E\aﬁ?“-j

Loglas JST HLitne ol i @atallone g€l dd)sll oyl
g agacadl ¢Sal )l — Y

oooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo

liyhil g9 guhiil) 8518 &4 40 v lib
«dgydl &Slollg @uigupsgyasmll

das b mike gy RTP ] 34 )0l) o3 )la
Oy ST amalSa 5 Lala 1595 caals o] (e
Al Al @l 4By (pordiall i3l Szt
Slall 5lanl Lgia Jo¥1 s 5all Jol e (ol
O Sosll Gl 2 RTP Jaliy @ty
o2 RTP o€ 3y alglially cpjintl I aalodly
olaall (> (B Aay e dungy JST Yoy Yoo I iy
it {.\‘_L‘z:u.u‘ Jds> 3}_@&1&5\.&3 ‘Lg.lnua.\:'x_"«.ﬂj
.ﬁj‘@d@p@‘bﬁawg& RTPZ\.A}CM-“

L?SJLA u_”; Lnnziall daygll ola cga gy
Ll s e ujS)LCu.d‘ tUa:u.u‘j ceslaazd!
daa il tUAB L_?—c' RTP i ;L-ng (t\:l.mafﬁj fg.ula.um e
A

Ryag o 1 5L (o S Lyl o yunlns
NOV Fiber Glass Systems - Chris Makselon
duwie 8 puddl Andy Ethridge .sl=ally
.Flexsteel

19 | gva—ia aJl 2018 ;s



U0 laae Jaleodl JaUU puine sSoludl bungdl §ddl yap=o09 Joigo Yindli adg ...
xJUJlA Gbla yasadilo Jos U9 Y JUa (o tileguagoll

«igd amoll Wy LU &gty dy)l)a wlilhy ool

Lagll 628 (anant @ uBy (Il ST b
alaazd! gAJﬁuj

(29 Ozl e sue Ayl gﬁJ“AL""ﬁ
Liam Macintyre giaill sl ,inloe ol
Allan Feeney il glaill pue jsl=ddly
e Dr. Colin Jones Jol yushad juaiga pslealls
.Swagelining Limited 4.3

p’ |
LS oM 2\.3)‘)} QLUQJ ‘Q:MS» ijcﬁéu
m& LUQ.J‘ A‘j.n JL*J&.‘ ZLJ.A.A\ «@..Uud‘ g.a.yLv;)U
Ol e ) &dgll cdaag Ay 5y 4yl
.LM‘@%_}]@&A&SQ}OMWU&J‘
5 ddyell ola &2 09 pioloeal! ‘aﬁj LS
‘QSLIU Lgilal ol g Bla I ﬁ‘*‘i““ Je> asls

ooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo

ooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo

JUDI dalél &u8lypog @yagilall &ulonll ouosasi

Mo Ul bl ys EME LS oIl ol cidly
ole cnad Ll ) aslsyh au,d1 LW CPET
.CPET 311 Jac 348 Jundiy Jumewdd 3 Lell

el Aanl L 55l 00 3 yuslomall (o LS
Lasbacl LY ale] 23150y L33l Alenl|
a3y, sg2 adal a0 Lusy 89 algall sus
Jsb e Al misall o JalSIl @Sl (e (83
Lol e

(g omall dazme e el gl (b sl
codgacd! ¢Sl — LIS Llast! Hliciua

2018 yuews yWA—ia aJl | 18




17

A 17" Middle East
7\ CORROSION

CONFEREMEE & EXHIBITION

AN\ |7 Middle East
. CORROSION

17" Middle East
/\ CORROSION

COMNTERERCE B EXHIBITION

gua_ia ol 2018 ;s

&9 oigollg yas=oll whiiwlg
@cly 4430 30 =gyl ailau
d@Jga 29 (Jo @4 iy 73 @4 Luliog
Gudpe @aolleg daorla]g dulao

]l vliagi Lo Gaal addila
Jlaoll lim g8 &iyandl Glyisl

FUaEI 1oy Bl Legd Aubiiiiuadl oSl )]
Lo yoe ) Cprntigall uman iy ST il (4o
O e Baala Jesd dnazell Ol SR eluss 558 |
ol (e day o saadly pagadl Taa ol I | ke
a1 3280 Alate b oL L1 Al cltlast
Ol Blas ol da1s o cilgtl (3o spae ps
Wy (JST Jgm el paifall (po Alales nde Lle
e sl el Mo
e Leke 3139015 Lgude 3 daeddl Juwwg Galaadl JSIS
Labaiadl Bl udy slal g al 2gn (e
raigell O A (gl allliie uaigall aifell
At cld culgeetl calizes Y Loyle 73 1 ylay
o9 Ol Alan ol g S 1o (e jaifall paungas
A (ye Bumtie 160 o paigall Lo ozt ¢ ) 434!
JSE» Lz, W‘j olall &Luaj w.u..\./.g.d‘
alhlice dwas o ‘QJLQ_" ;-L-:u;‘ aliza (ya o ladd!
alall 1gl patall malip Sluel ums 120 (ay305me
ddyg LAJJA‘ dninzia Jac Luy9 6 ole Jeidn
L@ay"ajﬁdjmrﬁ:\gﬂb«l:w‘gbﬂ)d‘» 1Oy g
ﬁSéAJ‘@JU@QjY‘ 3 ol



um £

J0J90 Qir)

baill jg

&S ludl bawgll §uindl YA r=o9

Adleally 1979 ale ol yaiall Aliales 23| 2k
el cLILeall (pe 3890 o BilSag drors CopeaS|
dxlgs Ads ASaa olaadl ST 3 all o 1085
@Ilatl Glolis cre ST dag¥l 3 pidly galiell Aalaie
ALl Cagylally ol yacell dhgall o 555!
o ol 989 LAY 58 BB Hims sl (I e
bV boglas Lgd Lay e¥leadl 34 b Rasen
350 e 53eaWy wlilally Silually syl
VST RION]

Slally dadalt Aabegll Bl ol dadidl 39 uSTy
gAMLYt (ye Jlmall Tan o LIL Lelaual g3
sl yudl g Epamtl esliml 4l cding Le ciaal Lle
dnnzidl aldladll fye wnall JEe g dninildl
Adgally Al el Jolnell b AlLedl) S Liallg

oudiy) AL Gl allloge He Al 385 wlis )
Sle 4ialS o 5 Salyl 38 5k Aaigll elaasel|
Laps Jlmell 1aa o 3,80 clelguly cles

Ual=odl JAUJ jiie

239 3ads JTAGIS 0 e gl llas el
gl dacus¥ 388 o pang padpe cibilin L
30 Galsall unVl g slive clldg gyaleadl ST e
gy oo laall (9adl (g poe ) 58 503 2018yt
lieay Graadially Guwaigall (oo dauly 3Ly
JSB Jlra o Luallally 3ol lnall clS
T LS oliadl Antlang ysLaall

Owa ¥ i a yaihally (o yaedl Cilaiulg
Sl s 493 29 (e 38,5 73 38 Liag ducl, 3 45 30
il cliogs Lo dusl s cus e alley Bueuld]
el e o B sl ol

3l (o Al T Bols 0y ama fealidl yucg
alolaall pda Pt o 3 dSlea sl
Oeaigall cilaglaall Joliy ,ugs Choigs Eumeniniall
ol 3larly Blagll c¥lna puen 2 (ol
aaliatly SLatly daaitl Aelion oo JSTotl 5, 8Ll
ol Lagie . @llall slontl pran 3 il ol e Liually

2018 s gWA—ia aJl | 16




15

gua_ia ol 2018 s

pizmall (o 4aeiS; Lo Lgtag by plaig ISl o
2l LYl st L3l Aecimall ZalEI (e
ol dpeogll Gaplall d 3yaie ailh oy sl
delially plbgll con Lgaalygdalaalydilagals
el o 5gp yio ol 1S Laga SLaidl Bean il
2elially ag Les cpedl ol AaSomdl 0S5y La Ly Lol
) iany 38

Ob oS5 4 Vg ily lagll Comy Blats Lo Ll
ey Juolig Gl ) ey Lot daday oLyl
eiiS29 Lep o9 0 JSLy Ladle Wsss e
4ud o a3 Hgadl ola pes Bg)sall Landlay Lelole
Pl I aladV ey dibbg ol e Al Cos
AVg9 d> e oand Ul dad Il clga¥ly HeaYl
ol paid Jundl ol Caniel 431038 e dilag]
Oeallall oy pe 353 BU1 Y1 oo Lo clls JSa ,a
- 833e Gle anla (ls el Jsa LSy
(S e 13m0l Ll

Gl pall Jal : piild Lgiuel o



Iﬂ'l.l
IIcI:L.

i i
A | = S
. Tlmhdhhm'm
¥ =

Dol e S die caalaiy alall Juamill
23l g salBsaddl Gle Clinlly ajally gumilly
ALMY‘LT‘BJL‘)A“)J‘ usjﬂu_;uam‘_;cuf\ud\
el Bagall die calad (g )y (0 4.U‘.,\_m )._m‘
-Gl Salial al g

@m@m@;@w\g@wggm
Ll o Jiadl A3 Lle dals JF alllose ¢ Wl
Oy die Lalialas Sull | 450 2eSm g de yu Lo 3yl
¥y 3513] et Tslae (il (ypartigall pren
Sl Lalls adledd c_sj R A -
Muﬁw‘ g2 "uﬁj.n.S_”o)}_\J)JJ.a.db
ooy cadoy (4 y=d

A9 Ghilgm

alile el auzilly cating clilsgll wla S
dile o Lot 5l alilga Lgt colS Gladly yaall
Soar LS sal lidiy Grin B S 433 gl
Al 3,8 Bl dgmaadl Sl (ye gzl 3130 puen
i il ) cale JSa al s el JSa
nlamd¥l e¥le oIl a sla t)&_..]a‘zﬂj 3sl,a 1
dalaiedl aulyolantl Aaslie I dals¥l cdualidly
ouddgadl sl La Conzmy Al paall dagdazend] Jlomas
) sl 35l

Jsis cLey osba o @Sty Gl Led Ll
oty ) @Sl (yo el lline el untigal|
ciiiag 0s) i Le Lgie Lgale dinlie iy Leie oLusY!

iy dogdazny URBAN VISION - asl yeadl
cesSell glladll fpe IS B posliadl o apaadl
Lot lausy saluwadl pa wouadl fia olxdly

o).mju.c\.a.c-‘ﬁ\ OSeedd | JLA.u.Aj EIESA

Ciloyas

VI Liell s Laally 3 ,Lenll il Slaii¥l o2a ol 59
tigall 3l 3 3513ty ey Sl imn il
il Banlgll ol ulial Lle sl T 33gume 35l
e s aay 1993 @lall e B 4S5 Lgas]
omalinl] LY By dessS5 i Lall 2
Do dpsall G ALYl il alall Ganigal
il BagSonlly dlee 3, (LT & puaall clslgadl
Lale 26 goxi catial

Liublg d5L=lJI

g le denl ualy wgy 3l Guigall 35
daging calall 1o 265001 Als oIl e £ Lt iy
O il 1y . Lewiigh Al st Aaalondl Al yall
) D

e Bt B Ul @l Jakall Genigall Jois
9l Awaia OIS Ol omss gl Awl )y dile (o581 @l
901 o o s AT W1 Lol Ll o8 39 Loyt
S B igall Glly (pag e LgiaiST 31 Al
o3LnT 2 3l Aol ey L g cosal (g pomall
ouls) wilics (e Lyms i) dlo sl
laslll Gual 2 Jod Gle Jpazll 2 Gaagull
(@Bga yall

Jiadl Gle el L ¥ Bl e cgaz=tlyy
Joaiall @5l Luaigell dumied Jie duazil SV
Oladl s Loy (pailasy clinm e 4 SuaB Lag
ol Elanz A e sgaadl yile Wils Jatedl oS
e slsu i S8 e Silsy I3 Lgdale
Glaslly Graimall Sgiaall Glo gl (63,801 (Synall
@& OLS e »S31 ol a¥ LSty Lasex g 3l
@85 pumeall dem gl g sig 3La B Jo¥I Junal
e @eag calslally Galiadl fpa ESI @gia calal (ya
Taax Sl Joslal! u—’)-“-” RIS | P U2 |
el die cualss @3 alll dasy hudell jaes
3 Juolall ac g o3 Lu¥l (e alitly maluall
gy Ll eyt JIS gadl Jaadell G

2018 yews gA—i o o JI 14



. 2030 2SLealls 2 yandl Al

e doaatl Jaiedl 35ls Gusigell s LS
ale By aacel LBV Luls dygine © Lgia cusliall
oalomas |guine diogay SLadl ¥ Hguumy clisy 2012
el ) LD 4Ll @iy B yanell 5LBSYI
sLia¥l bl gune alamil @ wlld ) aalsl
o > LS i 35aill Gyl Gl 3513] ulmes
BoIoW ule s
ljlailg wlalai

e a3kl 3l il Gl Guigall i
35390 455La g 43l —alg® Cavumy — Aulanll Blimll pno
o) bl Lol Tgaca o Tge latal oISyl
Lol gblicdl Lle Analealy g uamll
N ¥l IS (5 yomall g FaLiall iy oie 31 3l alLal
oo &8 iladly sl ¥ JST cadgt al sl
oin Llo L sl @25 Gl Gals
Gl Liall

Joaiall Guaigall pllaiial gougl HLlsl 8
ASua (o Sl samiall @a¥l (e e Oslaillyg
oisal o lall Ao 3 oy 2 slgun 3l peall daslal
3L g Lol yaadl el el s i3 SO Cya 3,151
S el dadaznll 3l 33131 Ay s 315
dalnsey 31901 3y e @lane al3ull o 391, STl oS
eligiaall Galia ley Al paall dagdasill el g
sl

oolall plazll o o oLaau¥l Jaall Jlre L2
Lol 3,8 I3 Ge Josiall Blo Guaigall ald

ol

13 gua_ia ol 2018 s

(5olns 32153 A Agoinl Ay pucnall A5l Ao u—”
doiall o Gunigall Jual ilogll Jaall &
Jas3 s Al 30 2008 ALl o MLuu
sl lgin paall Jlgls 5las3ly 5ylas IS,
o 3 giens Il Adagdaserll duleall LIS 25,3
dalazoll 51,31 3,54l il e ilail @al e OIS 31
() Wlaad gl sl i) ISl
O Oleles s Sl gl Conlin 13 (e cikie
319 g9 yduall Augun gl Limllly Igune daids JF e
2008 did (24) @2) (pilas aguyell corgas (@
Sledd ol ¥ Sl dalaze ) slasiely
S uball Limlll B usae ) BLOYL (sl
et = Gy dl
s juaigadl gt fﬁdb C}ala.u EPRES ‘ziu:z?j
oLl 3,4 Jgl 2008 aldl Lo Gl il
ot Aald Sl peall dagamnlly (il 3k pomy
3 5 (eual Jamd Aael) duaiglly 3slent) duaia
-» URBAN VISION il ,all g
el Sl ae @il g el s leg
Jlmadl )5 (o) @by A,50 Gle il
| uaie Liiga Lol 2130 36 00 s alel L giie
=9 GBls Ly glaui¥ly 31,8l Jlaall )kl
Sl juadgad! slaly . Aonlaidy culdlaiadly Jaadl
oo Lade Jma U1 3iliaally @l Gle Jooiall
Oelall ol o LeS el il g algud) eylyg cabiza
eslad Al il g e Ll Gglesy A8 51 e
ey el e o L 3 il ol g1l 36y 1



Llens 38l 23Ye Lyl Aawly cilon San Aaddl
AU 3ale ] el (g 3 L300 yeall diainll g dadasall
el dadazill s ae Lol IS oIl &l umtiaal 9351 5511
258l Bl pa Golailly S H9us Leud cnnl
aladl el Camie Jidy OLS G uaSIl dass
solaw dusging (A A na Lol claasl
Slaldl O8id 3y @il e dame 53iStl
LIl B! ol g yall oo By el 3l
dodoseil) fre Los LS 5 it ole yg dlll dbsda sorael!
S5 Jsl sST wliing 2004 aladl 5 il yeall
sgadl ¢ya gl il 3 i yandl dagdazil] e e
(Giall Gllell 3ad (yganall oo oYl

L5k conpal 2005 2004 alall o Cauing
Calieal dautaidl cullol iU didaghl Lol yu )
Loolad 03 tay oSy pmd! 3SLan B 3loliall
3 aSkeadl 3 Tyl Aeedll Aulead L,
Sbliadl aalael el mall Led cbamil
Se dlaid! alela ¥ sagame ol dyslenad!
elas yiily algdatl ssamiall @lylndl Cadlyas
AL By S (o e liaall Glolial] 251 el
G SIS Ll LS G Cpmietly (LY
clgidl Goe Lle 3l peatl elyleiay! Gllagi
B sl
&JLlaill &dajog aclaill

o Slyuely yxd JSs ouga slad Ju ol aa
Sler Gla 3 Bl cilageladl

“ e

Guamig duls

o) JLEnY dawline a0l daglhie 93 Lladazs

Jio LY 02a g collablaieall 30aD @) Ly @3
OR9 ‘M‘ﬁ a.zd.a_” uLz_U‘ (e J.:\J.a..” =2 5)‘.5}”
Sl plgall Jae 3y pa 42dS5 4y cuadl il algad! ol
059 350y @3 Al Lih) cmml LS . +5

.2003 359 4 pall daaloetly o yall QLS_L‘;:S\
Lo e Lgblis Cj‘ 2 audatl dadasend] 3)‘.5‘;
sl sl 35 calawddly ool 3,0 e
Soiaalls Loyt Gpmdl B Al peall dagazal]
J49 3}.&2.&_” E\:Lcj_;_” @)Limj‘ﬁ Oy digall @@JJ‘
Calisea Lo Cyalabaiall penigall llias 5,053 il
Slhgiadd! Llel e ilpesd! dadazidl eiliaiazs
el Dozl asle o Ll Ay e
| eatia 5Ll OIS I cdiigag Lnige 18 dalize o
codla &Lﬁd‘ u.n.’.ﬂ Laoaiel il dnyuddl dalazl
® oyl Guadgall Cruk O Gle juan OIS U
Eﬁm.n {.\m Lr*‘-” Arcuaigl! alelastl Calies
ue Lzl _aaSteall Ja Ltall Conliall fye spoall e
) Jeall ! fd 2002 ‘QL’_” =29 (uolxlly ﬁLaJ\
Ja5 Cale slaels el (e ly 3y claldl osid 5515
Sl Gt 35135 ol adall daddazall 3500
oallmall o ael gl 51 paldl Lulloesll

ol Tl ksl Il i gl it gl iy g Jlkial o

<’
&
., @

| |
L e

=
ik |

2018 yuaus YA o JI ‘ 12

J



Jal e LYl 3umiall @a¥l (S dllas oylatia
OISy 3yl dadaztll 3 s liall E5ine g
sianall e o Lo S Lo Ll 11,3 58
s Bl Gl yeall dadaill anntigal Sueiall
Byl 53S0 Jaalilly Coyoct! dalas ddlas sleiel
adall dadazall 3515] comal ad (Jlasll 124 3
Gl )3 Caaly Ugall Egima Sle @Y @l e
- Lglalad 55153 el s Zig o 3l pall gl
igal) Lbeall 3Ll oy Lo Ll 2l oy s
doglazill 3510l oydtie uaige Aoy Jad ] 3o
A Jeog O M Gailasll @ladl B Lrsuia aal
A aladSl e coaad) Lgdles (gl uaigs
Sl agamll @il Ly plyel Al Laasy
Eigoedly lalyadl Bus gl Luedy (ue @3 ey WISHIL

11 ‘ gua_ia ol 2018 s

O bl Llay oo @laidll Jaall ey 2 301
Al Al aSleall cuning uEd (unlall (8l
Lal )5 Gl Adgall 3ygally uaigll Jasdl @udaid
alellad Calizeod dotaiall clay yinll IME (ye ‘a}g\
Jesdl Gosa B Ldly s 48,8 Jie Lgslawgag
53158 3 Les ALl Bigall e LIl 3 uigl!
25k B S 15T A IS gl Jandl B Reuie
Ayl 5 Aol diga
Glidyig wualio

e Loy olgin Gued Hgye da ludl cals
o B gl e 3013 ot IS 35159 sl
dagazill 350 Guls @3 3] caads g1 alllace
aBy (Al 3505l Al ) LI e agdall



ol Al &ol ! ¥ Ayguaall gy Sl (e Lgga
Le=ils Lgalail o W335 Gugane ¢ Lill Apnazll 5,5
Oro ceagdl S A5, 01 Gl e G315 Ll Ag Ll
S Bagunall kel @i () e Lolas com yomd cala]
ol 08 Le ol 3Ll s @51 @3 (yag Jule
ol oly Aaem!l allbolis o ehlal 1asl Lag
sl gie oIS L

e Jradad) Fis Guadgall a8y 4513 Bl oy
il 593 ST e Lpunanls 2ia ans Bnall
P pegall dxg Sle Lgie ddgally iaedl paioma!
Lnozll cooal 3] ASleddly Lugeiill ddeall @es
rellally asl3¥l g lomall (gytanall e (L1 3ally
alizes B 3 juaiall L@]L@Lu.u:j Lgzmal o UM (ye
el Al L gasm i) e Auaigl) clellad
Bap )Vl (gt e Bunemtl Lgy cnld 01 35l 322l
Bigall yola B I SV L 1S Ll y Bl 393e
H9tllp pmalielly Aoyl paizall B LoladsTs
Azl oo Ludl Lege 40l Lijas elpw s e
Omesagall J51GY1 =¥l 3> 2 Oy pabe
dpnarmdl DlSa jo5a8 B SV gl 19ald (p 0l
3Ll 55l o LeS uatall sginall 2ng) LgSl s
Loldl o LgSHliad 3,088 a¥les w2 dyaezll
DU DI [ ER P IR PUPRPC- I P R ]
299 O peall dalalall yilgally culay pidl jaglas B
alizea 8 dweidll yoladdly Awabgll clag <l
) nigl eslelaztl

P gl Jaall Ol Bl Taa B (g

digally ﬁdaﬁ.ﬂ.’ M\ ﬁLMﬂu.\:m.’ugﬁd‘

3ozl @a¥! ali ys (pess Geadilgll 40,1 ASLaall
Gyl @5 (a9 56 B 3al 1983 ale 3 IS
co 1984 ale algiigh danlony daglazill ugas I
29 1 el @aailly dagainll ashs le cdins
e Lo :Lub:d 3513810 Jad ye cdianl 1990 ale
dx ) Gle Jon Y sumiadl aAleatly JulSed daslom
o2 el dadasetl ilaoli o8 Aaralall [ fes Ls
o il yanll ilag 52301 5 alalad] Jloma

«aiu gyl Juawaimglly J olosaill
Ayl Gpedigall Tumesl Yol il
;yj-n_i ol ue W g «cnl‘ad‘ gs el Lay9udy
e BL,SD Gy Jaiall G5l Guaigall Ty Gunezll
JBy Ay dl Guwadgal! dpaezm ddleil Ao
s Bl g Crwaigall Lmam GBMe el
T 3¢ el Caamtin LB Tonasd daaigll 308
Sl Bulhy 3,5 o s By Runenll pe Lol
Lnamtl clblis L3 ehylal eo 3l gilS cadalllige
canaimily i 23 O Al Budaall il Sl Y1 3 578 S
Todaig 19871 alall S5 5 5 J5¥ Jale gunaS dgnazell
Oyl 4 Cpaymd) g5l @l ie Bae il
sl gty ol yaigall dality 65 e
I Lo 41 Gle haiell Guaigall 4S5
Lt g 420 all dpmazmll o0t B I gune (19l o ]!
Barer 35218 iyl paimall 2 3 jucie WS
Sl Lae | ponmiwa (ymdl &Slea B dliga
0S5 g el g 4 cdias il el il
bt iy ailginddl gusl Sage 1B B Jis ds jo
‘;u:':lj 98 L el Al ys 3593 B o= o2

2018 yews gA—i o o JI 10



(Beimll Aulys gl Aunlead) aglally sLaBYl (yy
Ll leoladl Taa o Jadedl Gl unigall Jgiag
eyl Ldb)_._A_dLa.a_.)Jaus\;bgida.jﬁm\t@
RINCTN-RENEAP R pIES PRV ILINCNTNY ).a}H FYY)
SV Gugrmall dame i Guaigall FYI ol
aidly g Lg.'.d\}mﬁ ol st 5505 ngLS
Sl B Awadgll A Jea i A e Ll ol
I ol o, a0 5, ag ot culaalandl
ugymad| Wby 5 yalall 1 3l sia JLan U
oSty pa3Y! Analy 0 Jyd Gle e Jadllys
cagnly 3 ol Lguas Lo B Y 2L el
Leullas Ll abea bl 2l aia 253! dasls 2
aall g Any yadl Aeal sl (ol ol Allall Lo Aaslaetl
s 39y Cllatall 1aa Lo das s a3 21 ¥l
gl 55109 (e Llbas saasialy cpsmdl )
Ot G| bl by aS3y ealadls
5050 Sy I drend alalll aidl eldbad
Ll slael @iy dule 458150t oty danlell
3 pally Syl faa oS0y cdlanall g Cpaiy el
oSV 6 ae e MalS Ll s Lale il
3ls u;,\_;.@,d\ L.:\;.Lf reotigl! dimine Oc;
oz M Gwadgll damzyt oplasl Asy o
sgemll 120 S ase J5alls e LS 1 2 451, 58
ccliall il sl Lant e sla sliallg
Ol calisl SLaiB¥ly Aol polally Gandd | daig
Y gl Gzl ga (3 el dadazyll,
ASLes ()l Runlin (>LaBV g Apeubundl aslally Laias
azs ¢ T Gl pee Gulalaza Lgy (S0 @ Gy
puntigall le g calell i o I slase ¥l ol
olin! o Lo clId oS (Saadly (g)leasl!
E)—" ;\.@13‘;?\ s 352y Jaally PR OLS, u;.mil'd‘
Brs Gle Jamy Gy JobS Lpaslatl Bl
s g3 @i A paadl dagdazidl Jloma (3 ug e ISC
bl dadazill 35laks (Fage (o dadd sty gl ey
) ) OIS 351550
ee 350 IS Sl e o Lol
lgaitly ol paiall pe dyatall & yune IS 351500
4,3.1:')_7_‘]‘ W‘wuﬁ‘:hm&uﬂ ;‘}u.,
alygall gl 44“.1..\.41‘ Aaaiedl Gl A,la¥l el ygudl ]
G2 il clanl uEd (el Zols Al

09 | yua_im all 2018 ;s

Lgd 1oae OLS Gl elacd) diyue 1 das ol
Sy @9 1964 alall 5 jun) ag> poll daad A5a 5
u-”;«.;)-:’jfﬂ Jaid (sl g pualaall duyos B
Ola !l Gul ) A yue I Jal 3 5all 009 6 5| A yoa
Feyie ) Jay S Al el gl e
Lgd Lyl @eadd) & e @5 (yag cdpalac Yl aolelod!
Leyde e Augilill Alssotl g gails Jo¥I Als e
1973 = 1972 ol 5l alall o dugilil aliel

22g) Ol e haiall 3l unigall S5 Liay
Ot Gblie Guw Lo e Gl 3,501 c:')LE.ZIJI
gl 53985 (B Loslomal 1393 50 Lguasln 3 el 1005
e S el 3lalie il Lo Caylaadly culdliaall (e
alaley colalsl 4o a0 uej Gexd! I sl gl
| egiie duadime sl

gl e Le 3,08 e @lo (uaigall cpazlly
Laladl 2ugilall 35lg s uhuj}m. dasc s 31 Aalall
Slaslall (o spuall 1 coans —alall @l -
Clall ulys I ey <318 3] Al By pall
Gsla Sl calll Lgamy ially 32 )1 oo clldg
e 5B e s 31 and) Lgain Y Ley 2oyl
Il csada caglall dwl ‘_9\).._1\ o2 Al dasls
iz 3] )53 Call ady 355 @y olads )
LISl lim 1 Ligans uadl clBus¥T e cuaall
Jymnll dayis daalonll 3 cilimunznll ¢y Jy=
O L,Jj‘ﬁ\ CEVHPNRU [P VIvH gl NESRUUE TR i P
3= (e (Sl @y Y1 Bunalanll Aiall ozl
Blas | eolSy Lol audatl 2SI 3 gl igliag!
w0l 5 3asT Y ol

G5 rod wlbig yg dawaim]l dawlya
J.tbs.\ﬁ Cﬁuag‘ ;g.«.la.” Z\.;.ubéﬁjc-u.[um,\.u
LA)}JB&%&)WTJMJ‘ ‘.J.bal.:ﬁa.:u.a&c



O leds Badale cilgags @ld dbile I ot
¥ gl (ygall I 51511 5)lont Aiga B les

Las 225 AL b elen sty LY Jo¥I Jue Il ye
S ¥ g s u_g_ulﬂ uﬁLa.' el 13 dany 2
el panm Aaan Sl alll domy Juslall o ol

dasls B daalntl Al yull oy culatl Corag
Jaiall 358 putigall f 50 )3  tighl & r9¢02es Ll sute
OIS A Jakall (ppuan DHl g yoll dae (26 B
FasSn! Aalall 3ol ale yuas cumie Jidy
) Oy !

1955 aLall e 5agiST 4 5 35l uutigall g

sl &g yall (gold ‘)}Lu.u.ﬂ OlS gl Laell o
siley « Laliadl (ye 4.\.\\..\.& E“‘“j‘ sla Gle Jhd‘j
e OIS Ol Baliall Bite B (SIS aiall gy b
1 W1 g Gueidl 3lns o 31 Baall pind ilia
O I ssammtl o5laely Aausg 3ugen Agilay lan
sally Cayls e AlLad LB oSl

dia 5L ciliiny BusLal dns &1L Sl olS
@Semiadl (@Sl 593 anly LS aa i ASlas
Ligay | 3lus leall 593 alay 35l Caalll i dSlBL,
Wl Gooio Talia Condall S0 550 3505 coudly
sl g @l pul HeS I

c'_q..\:LH i 32l u—‘"ﬁ 1 RYRE-SUN IRV C)—‘-’ﬁ
G pie Al B uud-f-e-“ el ub Ly Bglay
sy&\@@ﬂ@hﬁba&m@m@
oAl Gl @Sy - Lgad L S e

daosd=idl Jalpollg sLinidl

G0 VLAY (e el 35le Guaigall s
dalaie (pe lenn oyl BWlea gblia o Sl
Aalaic B Jlatl 4 HEl o G adadly Jpaall
L e e

Liyds dae Aol jendl fye Aal il Lesie
alall B ala @il cazd (yele 5oad (uutdall Cally
ale¥l = L1, ¥1 lawgll Aaliall Auyie 1 1961
ool ,ll cagll s LAST CHANCE ey Lin¥ Lo
iy e pgenl ety AL LS Bid s Gl L -
@y ial Buoae Lajloely (puaiall il b
WS Gauu gl daliadl A yua o Jldl 4y paiiw
i 3l ¥! el Crall 3 L 1S 3 ey

99

Ulmagidl 6aa=io ddile GJI Grollis
Uoll gJl §J5 I 6)Lla (o lcay
Luan Al

CSIJEY dgl J2aioll G5L8 yuaimoll
@Jl}.os.ll .b.a.ha.lJl

@bl ogl=llg sLai8lL @n_w.uu
vawaaill lin gJi 6\.1_93.\

roda giallg i) Guadiaig bl dwl)ya

agidly Llile glell gdio allg
Luimo td.ll.\.u: U Al




BAHRAIN SOCIETY OF ENGINEERS
81201 yudao claclg puuwaimoll Juas) oanl
loiohgog ol G wilio dql4ag
iyl Goawaimolly (028K
6 juan polio wJ] wlayilg gulail bl gowls

Gadoll yujadl d4lo0 ¢llo

da s I 202 (g yloduw ju0ll gd ol goudl wialiag
wadao g Joll wilidl gde Dl 2518)1 Gl anmell gdg
Hgoll <ljjoll

da s Ul ylodw (o dada juoll galoll goudl wialiag
Hgoll gljgdl yudao yuard)

gl iadl Lsa Loo wsidig dog4aa gllg
A1aoll guhgll ap=ll duwlios

wgaoll o)l Uall uala 6juaa yugla )48 39
Jadll g2l gJgoll kil
B2l LG alyd Y o <lapdlg alpall e rogay gl

Lo
e

l
e
—




aljlasl (o
&l sualoll
aele Jadi

ol sl &lay

|1a @i By iluigally Crwaigall g5l se]
O ey Wil @Salal g @lladl G s leaiall yplal]
oia (Slgs S sslailly eLaTYI b @SI Andls ()5S
Ceald 13 @Il Jg3 Gam O A o8 Gl g ccmslymil]
L)lgall sLatdMW ululS daadll e cLiaadl
G 23Uall ye dalisa gl I dagilly daddadll
..uJ_uJ\ Ob @l ;_mus.ol_@\w“;:
doda sl Liscsy Jgo o0 2050 ple 2 dasidl e
A Laes oy S8l Jlome o shall 10 4815
Lolellad g 3 3l 5)lgally 350l Ll dslantl
@al o Slaa=ill oia o uwaiglly dygeid!
09 Oraaiiall e Lgd g U cbiasnl|
555 S e | @l g9 o Bols (puaigall mgiu
- obig sslatiag juazmia @llay

3ylats aladl lia b allaty i alisll g
clplall (o 558 gl O B saS Jualy Ailiia
R sl 55 S Auwiig) Aigas elan¥ly < LYl
@l oy Buo s 3SLaadl o Lypaell Agaiilly glail
e o2 Laluiewall Auatill jslaie (pe ale S

) .BMS{‘

Ol ouidil| yalls pe
gy @i |l utigol!

a3 uoigell Aea (5SS suadl 1ia Heuo -
do s @ o 5L e Mgle Ly s s
Ales 9IS Alslgall Glo ajall g g @bl Hile
ool bt Aala ke By (o pomall ASLes B dptia
skl Gle oyl 3058 Jee B3 04l oha JMa
Al Jgeasl g el a0l Liny I @ldl Gl 5L y¥1g
leso o il gl @uas (B 9 ¢ wadgll ol
L5l gall Al peall dungilly Somaliell (golaid¥ Hglanll
A Al ol yalaitly Aungill oia sl yglatt] Gl
sloml I e Lgaa el Awwnria cale Slie £gis
ke sl bt bigeaitly Joloell i

oo olel 3l e 2wl deel aba=ul ¢l
5 b arelly dalnll Ll paall uslail pline
2SS sleitl g Lgualss i\.&ﬁ)‘j @)L:A-ﬂ-” PRV J\.m‘;
oin o Jures o a1, LY pien (e 35l (ys
Leglaie yuglas dcenl o2 e lly wlel il
Sligall juglaiy AlaiVly (uilsally cley il
O el toamiditl olaitl ulma J9o o L@.n.\n aalall
oadomad! Joud dnalint! 5 yuadl Chjgb@‘ e D
Qi Gle velin Loy Slgdly eald¥ gined! Sle
Cyrwigel! diaas coalnt W89 enl )LV e uo 3l
oolaadl gl yaigedl e coall Al la Ay
g lgie 9 uaigll Jeall jiolai B ol Al
dosug¥1 5l yaigag JSTU dasig¥l 3yl (o yaag
LS Ol gas Hlaall Joudl (el (1 ja0 9 Bkl
Sl

2018 s gWA—ia aJl | 06




Sl o p Gdd) 2132 .
Q‘).a:v}d\ a_ud):'.\.a SRV L]JL“'” O:Lﬂy‘
ub)\-’-“-“ﬁ ).E.d‘

o/
o '

et galgtle a ol @y S HlatI 851y .o Olaly gua .a

eyl 38 pa pude Ala 55V Ao 3 000 095 dize) 3 yuia e ¥l Al 3 s

«LL&}J—’-Q—” duasg tal'.zaj‘ dadsy Laladl digelly 2&.3\5.‘.’9_«_” Laladl a\é)b.ﬂj



iy llgswais o llésconyrLjpnidyjgrilao

AMST Al

Adatl cale

O laad!

docwd @)L‘M

d).‘a.ﬂ o\.:mllam_‘la_.s\).ﬂ 3.:.“.33.” tﬁf‘:m °

NEATT gk JRE RN |

A9l Gyl Hlae e juglat g ydie o
(212l 1)

(i @13

o edsnd! ST Amtlan oo 5w 33l s .3 @
Olatlg dasdll J}E}gs

QBM\)ZAM‘@M‘..MWJ °
=W Y-y |

Awad Ollasae

3auzeiall BB Aolail Gudad .o s Cpsea

- (audast! 33LL1)

e lgeg Dibalga

L:gls S 6.8y gﬁ > yg o098 yoll Haza ¢

.((@‘J\S

adlall alice

de yeadl el ygloes Caad o ‘QLB.;‘Q:LQ.LA])) °
.«5}44.5.”

Cdug ‘;’J}u’\.} gc\.n.\ dasl )3 ‘:Ua_' MA:'» °
.((Qﬂ.b.\ﬁm.” 3uelics

06

08
16

22

28

36

38

41




Jur_ia all

22N W (i
Caagy aal ol o

)3):-.13‘3.‘&@;\.4’4:;‘
OLIQ.LA.HLQM.‘Q
La)&ace
e e
&3))4_” sale @
el e

ASe W15 Aolall OB Mall J giee
&3 yall Jal

:chm 2\:1‘)3.\2\.\:.-..9

&

PR o\_/,\.@,;?

BAHRAIN SOCIETY OF ENG NEERS
a.AL;.a.“ 4853 :"T"Ua

mohandis@batelco.com.bh : 5 ,=I¥ oy 01
www.mohandis.org :dee=!l i=sw

W‘w#%}j°Jj)‘4}L&wy°JM‘ |}4_”3;b‘2‘
Le-m‘\-‘ﬁMJ-.cgJU\e 29 dudy yo=d|

e Lol b (e 33 Gl dguadglly Aelall cilegngall Sl o>
Aaestl Hlsie

sl JLai¥ el 31 g 519 O DU
A pomd! G tigall dpaes

+973 1772 7100 :ila

+973 1782 7475 :Sls

1le bgasls
£ @ @BSEMohandis

MJJJAJJ|MMM|WMJLAJ&JJQ







it

L \-.'wy |l;-n O
(s l'g ﬂ’n\q\o) ﬂr.nlg

ULl itho. Q2o panl

www.mohandis.org

nclielo
‘!! h‘h"@ e q?) [ O [:’)\o
‘-p]lr oJl lqjl'l' ‘]'/_Jj "h.l?)—w

y\unu'g_o)g‘\_(_g)
C -IE\ Lﬂ\.\ "
. Ip\ L0 é\lh'

+973 32215274 ©  @BSEMohandis @ @



