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1990 | 1991 | 1992 | 1993 | 1994 1995 1996 | 1997 | 1998 1999 | 2000
Computer [76.1 | 1780 | 1739 | 1840 207.5 2378 | 2579 2860 3202 3612 | 4044
Telecommunications| 87.7 | 97.1 1047 1204 1392 1629 1842 2105 | 2339 2539 2757
Consumer 1249 | 1379 | 1365 143.6  I157.1 | 1704 1714 1825 | 1960 | 209.8 | 223.5
Industrial 937 | 979 980 1000 1088 1249 1298 13721487 161.8 178.0
Automotive 212 | 261 | 287 | 322 | 364 404 419 | 452 | 496 538 | 586
Aerospace 628 | 604 598 | 577 548 @ 545 55 | 562 | 578 594 @ 613
All market segments 566.2 | 5974 | 6014  638.0 | 703.8 | 7909 8403 917.6 1006 1,100 [202
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Asian output

Consumer electronics
Computer products

Telecom equipment
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Global marker

Asian output ~ Global market

1990 share 1995 share 2000
83.8 67.1% 1174 68.9% 1553
71.6 40.7% 120.6 50.7% 2120
31.8 36.3% 54.0 33.1% 99.5
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Furat Hussain Isa

Contemporary art centre is one
of the most important cultural
centers, Concerns with artists and
different art works.

Aims to participate in the cultural
promotion and develop fine arts
in Bahrain and the surrounding
region, and to take the artists into
a new dimension throughout the
world by participating intensively
in the local and international arts

events.
As  Bahrain  kingdom  hosts
considerable number of wide

variety of art events throughout
the year like art exhibitions,
workshops, lectures, and other
cultural events, therefore a well
established and organized art
centre is essential to adopt these
events and create healthy and
professional environment  for
talented artists from the region,
and overseas.

Location:

Visibility is very important for
such a project. Thus, an art centre
is a land mark, unique project and
reflects a powerful image.

The centre was chosen to be
located in Al-Beseteen, having a
full view to Manama adjacent to
Shaik Isa Bin Salman cause way.
Such a location adds to the centre
importance, power and visibility.

Components:
Exhibition, educational, common,

Bahrain Contemporary Art Centre

accommodation facilities are the
four main components that makes
up the centre.

The exhibition facilities consist
of number of galleries to display
different types of art works, the
auditorium, AVroom and Bahrain
art society.

Galleries are designed in two
floors, very flexible by using
partition walls to divide or enlarge
the galleries.

The central gallery is double
volume to the sky light, which
has sensors that are sensitive to
sun rays. These sensors rotate
according to the angle of sun rays
to control the amount of light
entering the building.

The educational facilities consist
of studios and workshops for
fine art, pottery, sculpturing and
photography. Restaurant, coffee
shops and lecture room are all
located in the ground floor, where
the center of it has a void opened
up to the forth floor while studios
and workshops are located in the
first floor up to the forth floor
having a full view to sea.

For the first time in Bahrain, this art
centre adds anew facilities to invite
artist from all over the word to
participate in different art activities
which will be a good start to
exchange different arts culture and
civilizations. Therefore the artist can
stay for a week to two months of
period in the apartments assigned

for there stay.

In addition , entertainment facilities
such as, gym, swimming pools,
playing ground....etc.

Common facilities are restaurant
and coffee shop located adjacent
to the exhibition facilities to help
in serving the visitors easily.

To have a new way of displaying art
work, | have designed a sculpture
garden, which contains a variety of
art work.

Concept:
(Artist are lighting their work)
To come with a project that
has its own identity and reflects
the quality of work held to it. |
emphasize to create a building
that will be an art work in it self.
A tower is located above the
studios in the educational building,
where the light is being controlled
by the mirrors located facing the
east to reflect the sun rays to
the exhibition, which is located
opposite to it this will help in
controlling the amount and quality
of light entering the exhibition.
This carries the idea which
shows that the artists are creating
their work in these studios and
work shops to be displayed in
the exhibition. in the same time
the light is moving in the same
direction by being reflected
from the tower to the exhibition
building ,so the artist are literally
lighting their work.
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Dr. M. R. Qader

University of Bahrain
College of Engineering

Dept. of Electrical and Electronics

Al electrical appliance  sold,
including second-hand appliances,
must be tested to standards.

New appliances are more likely
to have the latest safety features.
If you are buying a second-hand
appliance make sure it has been
safety tested. Check that all the
safety features work and that the
appliance has the right plug and
voltage.

Regularly check your appliances
for broken parts and/or damaged
cords. Turn off and unplug all
electrical appliances first. Clean
them with a dry cloth.

To avoid overloading a circuit, limit
the number of appliances plugged
into one outlet.

If an appliance repeatedly blows
a fuse, trips a circuit breaker or
has given you a shock, disconnect
it immediately. Have it repaired
by a licensed electrical worker, or
replace it.

Always get your appliance repaired
by a qualified person. Ask for an
Electrical Safety Certificate when
they have completed the work.
This shows the appliance has
been repaired to approve safety
standards.

Portable Electric Heaters
Heaters can be a fire hazard.
Heat can build up quickly causing
flammable things to ignite. Always
follow the ‘Heater Meter Rule'.
Keep heaters at least one meter
away from materials that can
burn, such as bedding, curtains,
clothes, furniture and rugs. Place
portable heaters where they will
not be accidentally knocked over
and where the lead will not be
tripped over or damaged.

Never leave a heater unattended.
Unplug it when you leave home,
when not in use, and before you
g0 to sleep.

Only use one heater per outlet,
as an electric heater will fully load
an outlet.

Always keep young children away
from heaters and never leave
them unsupervised in a room
when a heater is on.

Dust or debris in your heater
can be a fire hazard. Keep your
heater clean by blowing out or
wiping/vacuuming up any dust.
And ensure there are no broken
parts or frayed cords.

Heaters should not be used in
damp areas, such as the bathroom,
unless they are properly installed
and have an automatic shut-off
mechanism.

Electric Blankets

Each season, before using your
electric blanket check for damage
or wear and check again each time
you change the sheets. Inspect
the cord, control switch and plug
for any damage and look for any
kinks, worn or exposed wires,
scorch marks, or breaks in the
heating element.

To check, turn the blanket on for
I5 minutes at the highest setting
(don't leave the room) and then
turn it off. Run your hand over
the blanket and feel for hot spots.
A hot spot means the heating coil
has been kinked or damaged. This
could lead to fire or electric shock.
Take it to a licensed electrical
worker for repair or replace it
with a new one.

Use an electric blanket only
to warm the bed. Switch it
off before you get in, so avoid
overheating. Over heating can be
life threatening, especially for the
very young, ill, or elderly.

When fitting the blanket, ensure
it is flat on the bed as creasing
can damage the heating elements.
Secure the blanket firmly using
the attached ties. Pins or sharp
objects should not be used. Keep
the cord and control switch clear
of the bed so they dont’ get
damaged.

Electrical Equipment and Appliances

Putting clothes or other things on
the bed while an electric blanket
is on could cause the blanket to
overheat and may start a fire.
Never leave an electric blanket
unattended for long periods of
time when it is switched on.

Never use an electric blanket that
is wet. Dry it thoroughly according
to the manufacturers’ instructions.
Never drink in bed or place a hot
water bottle in a bed when an
electric blanket is in use. Electric
blankets should not be used for
young children until they stay dry
through the night. If the blanket is
faulty, any dampness could conduct
an electric shock.

In summer, store your blanket
rolled (in corrugated cardboard,
if possible), or stored flat on your
bed or in a dry area where no
objects will be placed on it. Never
fold your blanket, as this is likely to
damage the heating elements.

Stoves

Cords from electrical appliances,
such as kettles and toasters, should
be kept well away from stovetops.
So should anything that can burn
easily, such as tea towels, plastic
containers or paper towels.

Clothes Dryers

Always clean the lint filter from
your clothes dryer before you use
it. Lint build-up can cause a fire by
creating an elevated temperature
in the drum.

Never place flammable items such
as rubber, fiberglass, plastic, or
items containing oils or petroleum
based products in the dryer

Follow the manufacturer’s
instructions when installing the
dryer.

Ensure the dryer completes
is cool-down phase.  Clothes
removed from the dryer should
be spread out to cool.
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Tariff Type of water Range in m*month Cost in Fills
1 - 60 25
Blended Water 61 — 100 80
. 101 —and above 200
Tariff |~ 60 20
Ground Water 61— 100 25
101 — and above 85

Table 3.Water Tariff adopted by the volumes of Ministry of Electricity and Water

6.0 Future plans

I. Continuing establishment of waste detection
zones to achieve overall coverage.

2. Enabling the remote monitoring of pressure and
flow in waste zones.

3. Continuing the replacement of old polyethylene
pipes.

4. Enforcing Bylaws and plumbing regulations, and
Licensing.

5. Controlling pressure, and restricting supplies
during certain periods of the day.

6. Improving Billing accuracy and introducing hand
held computers for meter readers

7.0 Results achieved from

measures
The measures taken and the various programmes
implemented since the 1980s have had the desired
effect of reducing UFW.The UFW for the last decade
is presented in Fig. 2.The continuous coordination and
follow up of all the programs achieved the reductions
which have been particularly significant in the first 7
years with UFW dropping from 31.6% to 17.96%,
with an increase to about 26% in the last 4 years.
The main reasons for the increase of UFW from
17.96% to 26% were polyethylene pipe replacement
shortfalls, absence of water ceiling, increasing the
boosting supply period, and providing un-metered
supply connections owing to a shortage of domestic
meters.

implemented

8.0 Conclusion

It is obvious from preceding discussion that Bahrain’s
water problem is not in issuing water legislation but
in the enforcement.

In Bahrain, experience has shown that technical
solutions could be relatively easy obtained and
consequently water regulation easily formulated.
However the problem arise on implementation.

An integrated water demand management approach
is the next step to adopt.

9.0 Recommendations

Encouraging and supporting research & development,
and studies directed to the planning and management
of water demand, Introducing legislation and enforcing
water Byelaws, Creating Public Awareness and related
educational programming, Improving billing accuracy,
Restructuring of water tariffs from socio-economic
considerations, but without detriment to the
promotion of Water Conservation: Savings through
various such measurable schemes would significantly
influence the overall control of the annual demand
increase, though diurnal supply level changes may
not become immediately clear. Accurate evaluation
of savings would assist future demand augmentation
studies.

Kingdom of Baharin UFW (1993 - Aug 2003)

40 |

10

1993 1995

1997

1999 2001 2003

year

Fig2 % UFW in the period (1993 — 2004)

In Bahrain, expe-
rience has shown
that technical so-
lutions  could be
relatively easy ob-
tained and con-
sequently  water
regulation  easily
formulated. How-
ever the problem
arise on imple-

mentation.
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No of years Installed Average Accuracy (%)
Q-Norm [1500 I/hr] Q-Min [20 I/hr]
Initial +0.05 -0.24
| -0.58 - 1.31
2 -0.98 - 1.63
3 - 1.68 -6.17
4 -3.27 -9.05
5 -3.71 -13.79
6 -4.6 - 15.0
7 -30.0 -770
8 -90.0 - 100.0
9 - 100.0 - 100.0

Table (2) below, indicates Bahrain water distribution average Meter accuracy.

The billing and revenue collection system was
developed by Customer Affairs Department. There
were 140233 customer accounts in 2004, 96.8%
(or 135764) domestic accounts, and the remaining
3.2% (or 4469) commercial and industrial accounts.
Meters have also served as a good gauge that help
detect and arrest leaks prevalent within consumer’s
premises, which in turn help to narrow the UFW
gap, and reducing considerable man-hours spent
searching for principal sources of such gaps.

The billing system only records billed consumption as
measured by the installed meters. Other legitimate
but unbilled consumption occurs through meter
under-registration and therefore, reliability of installed
Water Meters is extremely important.

Water meters can be damaged, and deteriorate with
age, thus producing inaccurate readings. Inaccurate
readings give misleading information regarding water
usage, make leak detection difficult, and result in
lost revenue from Apparent Losses in the system.
All meters, especially older meters should be tested
for accuracy on a regular basis. In Bahrain, life cycle
replacements of Meters are carried out every 6
years.

5.2.1 Meter testing, calibration, repair,
and replacement

After determining the accuracy of the metering
system, a schedule of activities to correct meter
deficiencies should be systematically adhered to.
Meters should be recalibrated on regular basis to
ensure accurate water accounting and billing.
Bahrain’s water distribution system is operated under
a strict pressure control regime. Meter accuracy
profile is highly affected during minimum flows [Q-
Min] and meter tends to under register by upto 5%
after 5 years of service [Ref. Table 2].

Besides the revenue losses arising from meters
inaccuracy, leakage level indications would be
misleading. Therefore, water meters in Bahrain are
replaced or refurbished after 6 years of service, as
it is not economical to further maintain the meter.
Accuracy studies are continuing, to either further
reduce the meter years of service or use different
type of domestic meters to enable more accurate
evaluation of the UFW percentage, and arrive at
more reliable trend analysis exercises and inferences.

5.3 Metered tariffs and metered billings
Demand management can take many forms, from
direct measures for controlling water use, to indirect
measures that affect customer behavior. Pocket-
pinching measures can be very effective in water
demand management.Water tariffs and water pricing
have hitherto been seen only as means of financing
operation and maintenance costs, rather than as
tools for water demand management. In areas where
water is considered a rare and scarce commodity,
penal water tariffs and water pricing greatly assist in
controlling the water demand. It should be borne
in mind that low water charges encourage wasteful
consumption; price distortions magnify both scarcity
and water quality problems.
For fully incorporating water conservation as a
principal goal to be realized through the Metering
process, i.e., if Metering is to be used as a tool for
‘conservation’, the water tariff has to be made
proportional to consumption: For lower consumption,
genuine customers, a lower tariff structure to cater
to normal social demand, and for higher consuming
customers, higher tariffs that deter waste, and thereby
help “Conservation”.
There are many pricing structures that may result in
lower water use. The most common tariff structures
considered as conservation-oriented tariffs are
grouped as under:

* Increasing block tariff

* Seasonal tariff

* Individualized budget-tiered tariff
Table (3) indicates the water tariff adopted by the
Ministry of Electricity and Water: At the low end of
the tariff structure is what applies for the first 60
m3 of consumption per month. It then escalates in
small blocks to penal levels at the higher end of the
structure.

Notes:
(hHUS$ I =378 Fils
(2) Water Production Cost = 400 Fils
(3) Bahrain Dinar | = 1000 Fils

The tariff structure considered the average
household demand as per international criteria.
The implementation of water tariff gave a positive
result generally in reducing the consumption and
particularly in narrowing the gap of unaccounted for
water: It helped to curb demands and is designed to
ensure that customers demanding large volumes of
water are made aware of the high costs involved in
developing new supply sources.

5.4 By-law enforcement and system
inspection

By-law enforcement serves to reduce illegal use of
water. The public, are encouraged to assist by-law
enforcement and inspection activities to reduce
water theft. lllegal access to the water system holds
out possibilities for water quality deterioration or
other situations negatively impacting health through
improper connections to potable water systems.
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Year No. Of % Saving Over RZ:LT;:at?:n Water saving Exercise # of Leaks UFW
Zones Established Initial consumption (Saving) in a year Cost BD %
m3/day

85-90 84

1991 102 17.24 4209 1,536,285

1992 73 I'1.06 3153 1,150,845

1993 51 7.24 5967 2,177,955 48,667 610 31.63
1994 59 12.56 5427 1,980,855 29,625 358 3232
1995 24 12.45 2,505 914,325 25,069 14 32.86
1996 14 15.52 3,903 1,424,595 30,750 155 3571
1997 18 [1.07 5,850 2,135,250 44,336 290 2547
1998 6 9.41 3,079 1,123,835 29,254 225 18.52
1999 I 8.76 3,703 1,351,595 40,666 276 17.96
2000 2 7.50 2,666 973,090 33,906 430 22.88
2001 4 595 4,048 1,477,520 42,320 602 23.05
2002 2 7.04 5,649 2,061,885 67,065 954 22.78
2003 I 7.00 4,947 1,805,655 52,330 LT 23.67
2004 0 6.54 4,440 1,620,600 67,065 1,424 25.88

Table . Established zones & fall in UFW (1993 - 2004)
To begin with, several pilot studies were carried out mode (correlater), conducting sonic leak-detection Despite  these
to check the feasibility of implementation. During the  surveys, and/or any other acceptable method(s) for exercises, UFW

process of establishing waste zones, teams of waste
detection inspectors were deployed to carry out
waste detection exercises. Table (I) below gives an
up-to-date representation of the evidenced fact of a
gradual but steady fall in % UFW.

Following the largely isolated initial demand
management measures, the next stages of its
development aimed at achieving an integrated
water resources management approach through the
formulation and implementation of strategic policies,
merits some discussion:

5.1 The ‘Leakage Detection’ Control
Function

The distribution system in The Kingdom of Bahrain
comprises more than 3771 km of water mains,
ranging in size from 100 mm to 600 mm diameter: In
order to curb water wastage due to leaks within the
Distribution Network, a leak detection programme is
carried out for all Main Lines in the system throughout
the year: It involves visual inspection for leaks along
all distribution pipeline routes and conducting leak
detection tests at night for Distribution Mains of 200
mm diameter and below.

Thus, soundness checks for the entire network are
carried out at least once a year.

For invisible leaks — which are very difficult to locate,
a step-testing procedure is adopted. This extensive
labor-intensive exercise involves dividing of the
distribution network into small manageable areas
called “Zones". These zones are isolated for carrying
out the exercise, and supplied through a single
metered feed.

Flow measurements in litres/sec are obtained through
pulse units; pressure is monitored through on-line
tappings at selected locations within the zones.

This strategy includes regular on-site testing using
computer-assisted leak detection equipment, leak

detecting leaks along water distribution assets such as
Main and Service Lines,Valves, Meters, etc.

440 Waste Zones now established in 22 Tank Areas,
covers 95% of the network.

In order to monitor apparent losses, as well as to
locate any leaks out side the existing established
zones, a total of |21 District Metering Areas [D.M.As]
within the Distribution System were planned in
addition to the zone meters. During Y 2004, 183
Waste Detection exercises by the Unit located and
repaired a total of 956 leaks. Besides, |4 numbers of
un-metered / illegal and abandoned lines were found
and cleared. As a result of the above, 4440 m3/day
Water was saved. Despite these exercises, UFW
stood at 25.88%; causes for continuing unacceptably
high levels of UFW include Inadequate Metering and
Water theft through illegal connections.

5.2 Water Meters and Management,
Metering & Billing

Metered water consumption would lead to water
savings of about 25 to 40% of water use (CUWCC,
2000). Domestic consumption with appropriate
tariffs effectively manages demand and conserves
water, through the economic incentive on consumers
to reduce wasteful, uneconomic use of water. In
the Kingdom of Bahrain, all water supplied from
the Distribution Towers, and all water consumed
by the customers are almost 100% metered, with
the objectives of accounting for usage, and, billing
customers.

The Ministry of Electricity and Water commenced
the installation of Water Meters in 1986, and billing
on the basis of metered consumption followed.
The installation covered the whole of Bahrain with
several improvements made to the suggested types
of installation, covering meter boxes, types of fittings
and overall quality of connections.

stood at 25.88%;
causes for con-
tinuing unaccept-
ably high levels
of UFW include
Inadequate  Me-
tering and Water
theft through ille-
gal connections.
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CONSERVATION & WATER

DEMAND MANAGEMENT

Prepeared by Water problems throughout the world are neither homogenous, nor consistent over time.
Hana H. Al-Maskati: gionificant variations are evident regionally, seasonally, periodically, and are even influenced by
S TN socio-political and cultural issues around which any legal framework for conservation of this

e-mail: H.Al-Maskati@Iboro.ac.uk

fundamentally important resource can be structured. Solutions largely hinge on management
of demand through strategic planning and implementation methods that put technological
advancements at the very forefront of approaches adopted, rather than succumbing to the
easier option of supply augmentation alone.

This ‘workshop-oriented’ research presentation focuses on the adoption of the ‘combined’
strategy involving Consumption Reduction and Marginally Incremental Supply Boosting as
the preferred approach in The Kingdom of BAHRAIN.

2.0 Water Resource Limitations in The 4.0 Demand Management Measures and Options
Kingdom of BAHRAIN The scope of Demand Management covers
The Kingdom of Bahrain's Water Supply requirements  both Utilities and Customers / end users, and is
are met through the desalination of brackish and sea  increasingly viewed by Utility Managers, Municipal
water using both RO and MSF distillation processes, bodies, and Environmentalists, as a potential tool that
together with Ground Water, and recycled Water.  would aid sustainability of water supplies for future
[ts natural water resource availability limitations generations.
— currently at |62 m3/capita/year against an average  Two widely practised concepts may be categorized
international availability of 1000 m3/capita/year, and  as under:

expected to further decline to an abysmally low I. Controlling demand — by adopting selected
89 m3/capitalyear by Y 2025 as a result of over incentives to promote efficient, equitable and
exploitation to satisfy the excessive demand, clubs non-wasteful use of water
it among countries with the scarcest renewable and 2. Conserving demand — by using efficiency
naturally available Water resources. enhancing technology to minimise water use,
or introducing new water-saving devices, or
3.0 Water Supply Problems encountered & practices conserving or displacing demand.
The Advent of Conservation Policies Demand can also be conserved by minimising
For several years, Bahrain was attempting to meet its water wasted through leakages, and reducing the
steadily rising Water demand through the supply side volume of water that cannot be accounted for.

approach alone. While augmentation of supply side Examples of such programmes initiated in 1986
capacity was initially a necessity, the ever increasing  and enforced in the early 1990s' by Bahrain's Water
financial outlays involved in boosting production,  Utility Managers, involved the reviewing and applying
coupled with the serious water resources problems  of escalating tariffs structures, pressure control, leak
and the inordinately high water consumption detection, economic incentives, advise and installation
patterns in Bahrain, made imperative, the need fora  of households water saving equipment, and public
more stringent ‘policy re-think’ in respect of meeting  awareness campaigns

Water Demand: Greater emphasis began to be laid

on controlling demand through encouragement 5.0 Demand Management through
of water conservation / implementation of water Curtailment of Network Losses

demand management measures. It was clear that In the 1980s’, The Ministry of Electricity & Water
for supporting the planned growth of Bahrain, a (MEW) zeroed in on another related aspect:
sustainable Water policy mandated that the general Bahrain's Unaccounted For Water [UFW] was
public and all end-users became active participants in around 45% of total output.This high percentage
addressing the very major issue of helping manage the of UFW mandated detection of the various
Water Supply demands of The Kingdom, especially in avenues for such losses, resulting in the setting
the context of resource constraints. up during the late 1980s, of a dedicated Waste
[t is worthwhile noting here, that comprehensive Detection Unit within the Water Distribution
policies to assess, develop, protect, and mange water Directorate [WDD]. This Unit was charged with
resources are still lacking within the GCC (with the the very important task of ensuring the reduction
exception of Oman). in UFW levels.
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Owner

Turnkey
Lump Sum
(50%) -- Unit Price -- (50%)
GMP
Cost Reimbursable

Risk

Contracts Risk

Requirements:
* Design and QTYs need not be completed
» Competent& trust worth contractor

The contracts may be specified as:

I. Cost +Fixed percentage contract
Compensation is based on a percentage of the
cost

2. Cost + Fixed Fee Contract
Compensation is based on a fixed sum
independent the final project cost .The
contractor agree to reimburse the contractor’s
actual cost , regardless of amount and in addition
pay a negotiated fee independent of the amount
of the actual costs.

3. cost + Fixed fee + profit sharing
Compensation is based on a fixed sum of
money .Any cost savings are shared with the
buyer and the contractor:

4. cost + Negotiated fee

5. Cost + Guaranteed Maximum Price
(GMP) and Bonus Contract
Compensation is based on a fixed sum of money.
The total project cost will not exceed an agreed
upper limit and a bonus is given if the project is
finished below budget, ahead of schedule.

6. cost + sliding fee

Advantage to owner
* Reducing design- construction time
* Flexibility in design with changes

* Minimizes adversary relation between contractor
& owner

» Owner can control all aspects of work

Disadvantage to owner
* Final cost is not determined before construction.
* Less economical in a competitive market.
* Increased owner involvement
* Some contractors can abuse management

Sometimes we use anther classified of contracts
where depend on to the owner desire and the
system to precede the contract like:

- Traditional Contract

- Turnkey Contract

- Owner — Builder Contract

- Professional Construction Management (PCM)
Contract

- Convertible Contracts.

Traditional Contract
* [t must be design — then — construct
» Could either be single fixed price, LS , UP Cost
plus, or any combination

Turnkey

* (Design — Build)

* (Design — Manager)

* The owner enters into agreement with one entity
only.

* Generally a cost plus contract

* Normally complex contracts.

* The contractor is generally a large establishment.

* Private sector prefers turnkey projects.

Owner - Builder

* Subcontractors do the job on site.

* Normally LS contracts with all subcontractors, but
all types of contract agreements are possible.

*This type of contracts is moving towards
professional construction Management (PCM)

Professional Construction Management (PCM)

* New Scenario

* There are only prime contractors (no general
contractor).

» Owner hires a construction manager, then the A/
E (with the aid of the CM.

* The type of contract normally uses fast track or
phased construction.

» Normally field cost + fixed fee type of contracts.

Contracts Convertible

Contract starts as a cost plus, then is converted to
Lump Sum when project is more defined.
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There are several different options to choose the
contract type, where select one of them depends on
many factors like:

* Project delivery system.

* Project Financing

* Project Risk distribution. And etc...
Before we talk about the contract types, we should
define the construction project, construction contract,
condition of a contract and contract agreement

Construction project
A specific, finite task to be accomplished
* Can be large or small task
* Can be of long or short term duration,
* Usually a one time activity with defined set of
results.

Contract definition
A written Document to explicitly define the rights
and obligations of each party to the contract.
Condition of a contract:

* Mutual agreement.

* Offer and acceptance.

* Consideration (two — way — street).

* Capacity to perform the responsibilities.

* Object of the contract must be legal.

Contract Agreement

[t presents a condensation of contract elements
states the work to be done and the price to be paid
for it; it usually contains few clauses of the contract to
amplify them (i.e., Duration, Cost,)

Contract Types.
The main types of contracts used common in the
engineering and construction industry are classify to
tow categories.
I. COMPETITIVE BIDDING (Last 50 years).
2. NEGOTIATED CONTRACTS - Cost plus (Last
25 years)

Competitive Bidding.
This kind of contract depends of the competition
between the tenderers, where the best of them will
award the project. For this contract kind there are
two categories:

* Lump sum Contract

* Unit Price Contract

Lump Sum Contract
With this kind of contract the contractor agree to
do the described and specified project for a fixed
price. Also named “Fixed Price contract” Often used
in engineering contracts.

Construction Contract Types

Used:

- For Project that can be accurately and completely
described at the time of bidding.

- A Fixed price or Lump Sum contract is suitable if
scope and schedule of the project are sufficient
defined to allow the consultant engineer to
estimate project cost.

Requirements:
» Complete plans & specifications
* Well defined scope of work.

Applications
* Building

Advantage to Owner
- Final cost determined before construction.
- Minimum risk to owner
- Minimum involvement of owner benefits from
price competition.

Disadvantages to Owner

- Overall design — construction time is long.

- Contractor will tend to choose cheapest solution.

- Owner has minimal control over performance of
work.

- Changes to work lead to expensive disputes and
litigation

- Adversary relation between owner & contractor

Unit price contract

This kind of contract is based on estimated quantities
of items included in the project and their unit prices.
The final price of the project is dependent on the
quantities needed to carry out the work.

Used:

- Suitable for construction and supplier projects
where the different types of items, but not there
numbers, can be accurately identified in the
contract documents. It is not unusual to combine a
Unit Price contract for parts of the project with a
Lump Sum Contract or other types of contracts.

- Advantage and Disadvantage
* High risk for contractor
* Low risk for owner

NEGOTIATED CONTRACTS (Cost Plus)
Used for project whose scope and nature are poorly
defined at time of bidding?
Examples

- Emergency nature.

- Technically sophisticated projects

- Major restoration of existing facilities

- Confidential nature

- Difficult to determine extent of work.

uuimnll B8 1SSUE 45 | July 2007




System Management Servers
Service Management . Application
Servers
Network Control
Softswitches
Signaling
gaigways
Core Switchin
9 m
hluhlll p511.|
: = Imadhand - e
Edge Access
Enterprise Customers Remote Office/SOHO Residential  Mobile Users
Users
NGN Architecture
Scalability: The Conclusion of this article * Next generation networks
Th NGN | . can be summarized in the are not just a PSTN
X © htf J sfcaﬁs m'th following points replacement but at a
straightionward iashion, erner minimum they must provide
bylncrgnjentallyaddmg capacity *The move to NGN the equivalent voice quality
fo existing media - gateways, represents the next, logical and reliability of today's
or by adding media gateways. and evolutionary step in PSTN.
Enhanced Services can be technological progress under )
introduced or expanded using which  existing  telecom *The NGN will be the
existing  Network — Elements networks are upgraded with foundation for the
(NEs), such as SCPs(Signaling more modern and efficient creation of a new range
Control Points), or in the future technology of multimedia applications
by adding Feature/Application . that take full advantage of
Servers, and Media Servers. * With NGN, the consumers the characteristics of the
will enjoy the benefits of broadband network.
Improved Product Selection : NGN-based services such 1 o 4ot are most
as_genuine choice, lower ready to embrace the new
* The most unproven reason prices, higher quality and it i be th
for ~migration to NGN more innovative services. ?ppor iy W e e
implementation is the ability irst to be m|gr§ted to the
of these new networks to «The primary motivations EIGN model, th||s wlll then References
id i i for instaling NGNs are € a commercial migration .
Zﬁppizwrapfn éntrczjcijft;gg; orertond 3 cost . Smvings with the emphasis being | - 2at;onél Telecom  Regulatory
services. (reducing complexity) placed on new revenue uthority

* If Internet technologies (ex.

NG HTML, DNS, LDAR
etc.) are effectively used,
rapid, innovative services
may prove to be the most
compelling  reason  for
NGNE.

and support for advanced
services.

The ultimate requirement of
the next generation network
is to handle packetized voice
and data in a converged
manner.

opportunities.

The creation of the NGN is
no overnight transformation,
but it is an evolution that
is already underway and
gathering speed.

2- www.ngnsp.com

3- http://www.techabulary.com/i/
im.html

4-  httpi//www.huawei.com/products

5-  http://en.wikipedia.org/wiki/Next_
Generation_Networking
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Sdrvice Managaman?

MNetweork Conirol

Core Switching

Edge Accosn

NGN Layers

(e.g, video games).

* Home Manager

With the advent of in-home
networking and intelligent
appliances, these services
could monitor and control
home  security  systems,
energy  systems, home
entertainment systems, and
other home appliances.
Applications

* VolP

* Web Browsing

* Chat

* Instant Messaging

* WAP Browsing

* Multimedia Messaging

*VoD - Movies/Gaming/
News/Sports/Training

* Video Telephony

* Video Broadcasting
* Video Conferencing
* Video Collaboration
* [P PBX/Centrex

* Email

NGN Layers
I- Access Layer

[t includes different media
gateways that  support
connection to and from
access network with the
core network.

2-Core Layer

The  network  handling
converged services based
onlIP

3-Control Layer

The call server that provides
call control functions and
also provides the control of
the Media Gateway.

4-Service Layer

An [T platform that plays the
role of IN-SCE (Intelligent
Network Service Creation
Environment)  expanding
their functionality in order
to cover the new network
scenarios.

NGN Architecture

NGN Techno-economic
Aspects

There are at least five key
techno-economic  drivers for
NGNs:

* Investment Protection

* Costs (capital
operational)

* Reliability

* Scalability

and

* Improved product selection

Investment Protection:

* Incorporating NGN
components based upon
standard, open protocols is
the first step to protecting a
carrier’s investment.

* Interoperability with existing
Operational Support
Systems (OSS) is required
before the NGN can actually
be placed into service.

Costs (Capital & Operational):
distributed

* Given the

nature of NGNs, and
the incremental  growth
characteristic, capital budget
management and growth
planning are both simpler.

*Since NGN  solutions
are premised upon
open standards and are

closely linked to Internet
technologies, significant cost
savings will occur over the
life of the network.

Reliability :

*To achieve high level
of reliability, equipment
manufacturers and  their
carrier  customers  have
developed products,

architectures, and processes
whose mission is focused

on maximizing network
uptime.
* System reliability is also

addressed by implementing
“mated pairs”, i.e. redundant
systems often operating in
synchronization
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The NGN is one unified network for everything

NGN Components

* Soft Switch

* Media Gateway

* Media Gateway Controller

* Signaling gateway

* Multi  Protocol
Switching

* I[P Multimedia Subsystem
(IMS)

Label

Soft Switch

A Soft Switch is a central device
in a telephone network which
connects calls from one phone
line to another; entirely by
means of software running
on a computer system. This
work was formerly carried
out by hardware, with physical
switchboards to route the calls.

Media gateway

A Media Gateway acts as
a translation unit between
disparate telecommunications
networks such as PSTN; Next
Generation  Networks;  2G,
25G and 3G radio access
networks or PBX  (Public
Branch  Exchange). Media
Gateways enable multimedia
communications across Next
Generation  Networks over
multiple transport protocols
such as ATM and IP.

Signaling Gateway

A Signaling Gateway is a network

component, responsible  for
translating signaling messages
(ie. information about call

establishment and teardown)
between one medium (usually
IP) and another (PSTN). For
example, a signaling gateway
might translate between ISUP
and SIP A signaling gateway is
often part of a Soft Switch in
modern VoIP deployments.

Media Gateway Controller

A Media Gateway Controller
(MGC) isasystemused in certain
VoIP  telephony architectures.
An MGC controls a number
of dumb terminals, the Media
Gateways. The MGC receives
signaling information (like dialed
digits) from the Media Gateways
and can instruct it to alert the
called party, to send and receive
voice data etc. There are two
protocols which can be used
between MGC and Media
Gateway: MGCP and Megaco
(also known a H.248).

Multi Protocol Label
Switching

Multi Protocol Label Switching
(MPLS) is a data-carrying
mechanism  which  emulates
some properties of a circuit-
switched network over a
packet-switched network. MPLS
operates at an OSI Model layer
that is generally considered
to lie between traditional
definitions of Layer 2 (data link
layer) and Layer 3 (network
layer), and thus is often referred
to as a “Layer 2.5" protocol.

It was designed to provide a
unified data-carrying service
for both circuit-based clients
and  packet-switching  clients
which provide a datagram
service model. It can be used
to carry many different kinds
of traffic, including IP packets, as
well as native ATM, SONET, and
Ethernet frames.

IP Multimedia Subsystem
(IMS)

The P Multimedia Subsystem
(IMS) is a standardized Next
Generation Networking
(NGN) architecture fortelecom
operators that want to provide
mobile and fixed multimedia
services. It uses a Voice-over-IP
(VolP) implementation based
on a the 3rd Generation
Partnership  Project (3GPP)
standardized implementation of
Session Initiation Protocol (SIP),
and runs over the standard
Internet Protocol (IP). Existing
phone systems (both packet-
switched and circuit-switched)
are supported.

NGN Services
* Voice Telephony

NGN  will likely need to
support various existing
voice telephony services
(eg, Call Waiting, Call
Forwarding, 3-Way Calling,
various IN features, various
Centrex features and etc.).

e Data Services

Allows for the real-time
establishment of connectivity
between endpoints, along
with  various value-added
features

e Multimedia Services

[t allows multiple parties to
interact using voice, video,
and/or data.

eVirtual Private
Networks (VPNs)

VPNs improve the inter
location networking
capabilities of businesses by
allowing large, geographically
dispersed organizations
to combine their existing
private  networks  with
portions of the PSTN, thus
providing subscribers with
uniform dialing capabilities.

* Unified Messaging

[t supports the delivery of
voice mail, email, fax mail,
and pages through common
interfaces.

* Information Brokering

[tinvolves advertising, finding,
and providing information
to match consumers with

providers.
eE-Commerce
[t allows consumers to

purchase the goods and
services electronically over
the internet. Home banking
and home shopping fall into
this category of services.
This also includes business-
to-business applications

eCall Center/Web
Contact Services

A subscriber could place a call
to a call/Meb contact center
agent by clicking on a Web

page.

* Interactive gaming

Offers consumers a way to
meet online and establish
interactive gaming sessions
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Next Generation Network

Today, service providers are required to do more services with less price. Under pressure to deliver the best
solutions, service providers are limiting capital expenditures and seeking ways to operate networks more
efficiently. At the same time, consumers are demanding more innovative applications. They are quick to
change providers if price and service offering do not remain attractive. Service providers must be alert and
able to deliver new services “on demand.”This is accomplished via messaging and communications solutions
that facilitate development and cost effective introduction of the new applications demanded by consumers.
For these reasons, the concept of NGN comes out to play the main roles in the next Telecommunication

Prepeared By:
Eng.Agqgeel Al-Ali

Services.

Introduction

Next Generation Network or (NGN)
is a broad term to describe some
key architectural evolutions in
telecommunication  core  and
access networks that will be
deployed over the next 5-10 years.
The general idea behind NGN is
that one network transports all
information and services (voice,
data, and all sorts of media such as
video) by encapsulating these into
packets, like it is on the Internet.
NGNs are commonly built around
the Internet Protocol,and therefore
the term “all-IP" is also sometimes
used to describe the transformation
towards NGN.

The Next Generation Network
(NGN) is a popular phrase used
to describe the network that will
replace the current Public Switch
Telephone  Network  (PSTN)
network around the world today
used to carry voice, fax, modem
signals, etc.

By definition, the NGN s
essentially a managed IP-based
(packet-switched) network that
enables a wide variety of services.
Among those services are VolP,
Videoconferencing, Instant
Messaging, e-mail,and all other kinds
of packet-switched communication
services.

Next Generation Network (NGN):
a packet-based network able to
provide telecommunication services
and able to make use of multiple
broadband, QoS-enabled (Quality
of  Service-enabled)  transport
technologies and in which service-
related functions are independent

from underlying transport-related
technologies. It offers unrestricted
access by users to different service
providers. It supports generalized
mobility which will allow consistent
and ubiquitous provision of services
to users.

One of the most important
aspects of NGN is the deliberate
separation of the access provider
from the “service” provider It
means that the access provider
(the service provider that provides
you, the customer, with access to
the NGN) may be different than
the service provider that provides
you with various services, such as
voice and video communication, e-
mail, or other services.

We say “may”, because the access
provider and service provider
might be the same company. For
example, as a subscriber to cable
services, you may elect to purchase
voice (telephone) services from
your cable company. In that case,
your access provider and your
voice service provider is one in
the same. However, the NGN
removes this restriction from you.
You have a choice. If you prefer
to purchase voice services from
another company, you have that
option, too. Never before have had
consumers had so many options.

Now, the consumers have the right
to choose the service providers
that provide them services. We
have just entered a new era
where customers with broadband
Internet access can now select their
voice service provider of choice—
perhaps one that physically exists in
an entirely different country! As the

incumbent carriers start exploring
the possibilities the NGN will bring,
they will soon realize an unbounded
opportunity for new sources of
revenue through a multiplicity of
new kinds of services.

As we move forward deploying the
Next Generation Network, users
may have one or many access
providers providing access in a
variety of ways, including cable, DSL,
Wi-Fi (Wireless Fidelity), WiIMAX
(Worldwide Interoperability for
Microwave Access), fiber, etc. into
the NGN. Once connected, the
options for service providers for
voice, video, and data services will
be virtually unlimited.

The Benefits of NGN

The question most people ask
themselves is why migrate an
existing network that is working
fine to a new, unknown platform or
technology?

Next Generation Network provides
open access to the network which
means it can be compatible with
other technologies by the help of
special protocols while the existing
system can't accord with different
systems or networks.

The other benefit of the migration
is that the number of fixed
(wired) telephone users has been
decreasing. On the other hand, the
Broadband users (internet users)
are rapidly increasing. The NGN is
expected to provide a solution for
this need.
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Conclusion

[t is very important for a person
whose involved in such project
to study thoroughly not only the
principle of power electronic alone
but other studies which are not less
important, such as the application
of operational amplifiers, the logic
gate, astable and monostable
multivibrators, RC circuits. | had
to search for each and every
component in many catalogues
in addition to internet sites. There
were many factors | had to take into
consideration before selection,

* The most suitable parts

* Availability and if not search for
alternatives

* Reliability
* Feasibility

By working on this project, | learned
a lot of the real life application such
as Generator excitation (AVR)
used in electricity power plants, and
understood the operation of many
components which enhanced my
interest in future modification of
this project to add an automatic
voltage regulation (AVR) instead of
manually controlled.

The advantages of this project is,

* A universal unit, that it can be
used for any size of load

* Very reliable and accurate

* Simple structure as a whole
circuit but even simpler when it
is made in a modular form.

* Requires a small room. It can be
fit locally or remotely.

* The measurement can be done
on line without disturbing its
operation, but using proper
testing equipment and carefully
handled.

* Easy in case of trouble shooting.

As | mentioned earlier | learned a lot
about the behavior and operation of
the Controlled rectifiers in addition
to the components used.

This type of switching system s
very powerful and understanding its
operation, requires a considerable
knowledge of both electrical, power
electronics and electronics which all
gathered in one unit.

Finally, | can state that this type of
comprehensive practical projects
gives the students a real touch
of engineering skills and enhance
their practical knowledge before
graduation.

References:

® Private communication with my
supervisor.

Power electronics | (EEG333)
Lecture Notes

* Power Electronics Il (EEG437)
Lecture Notes

» Text Book, Power Electronics
(circuits, Devices, and
Applications) second edition,
Muhammad H. Rashid, Prentice
Hall.

Electric Drive | (EEG444)
Lecture Notes

* Text Book, Electronic Devices
and Circuit Theory, Eighth
Edition, for Robert L. Boyleslad
& Louis Nashelsk, Prentice Hall.

e Text Book, Fundamentals of
Electric Circuits, for Charles K
Alexander & Matthew N.O.
Sadiku, Mc Graw Hill.

« Digital | (EEG251) and Digital Il
(EEG352), Lecture Notes.

* Text book, Logic and Computer
Design  Fundamentals, 2nd
Edition, M. Morris Mano &
Charles R. Kime, Prentice Hall.

Many sites on the internet.

» Components catalogues such
as RS and Firnalls.

ISSUE 45 | July 2007 B guaimnll




3-phase supply

Zero-crossing Firing Angle E——
Detector Delay i .
™ Pulse
Teansformer
[eY—
Pulse G
Zero-crossi Firing Angle Puse Shaping Transformer
" Delay and Pulse
Deector apuse
>
Opt-sohor
or
Pulse Ge
Transformer
Firing Angle
Zero-crossing Detay
Detector
>
Input Control Signal
G G o

Load

Block diagram for three - phase converter thyristor gating circuit

inverts the minus cosine after
the integrating circuit as well as
amplifying its magnitude.

Stage 2:
This stage consists of two
elements,
|. Comparator circuit, which

converts the sinusoidal input
signal to rectangular waveform
and moves its rising edge along
the x-axis by the pulse width
adjustment.

2. Monostable-multivibrator,
which does the pulse shaping
by unifying the pulse width to
the required width from the
previous stage circuit pulse
rising edge.

Stage 3:

At this stage, the generated 6
pulses from stage 2 are put in a
sequential order by using J-K flip
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flop circuits and the following 6
pulses are achieved,

Stage 4:

The triggring pulses are transferred
to the thyristors gates without
making a direct ‘Ohmic’ electrical
connection using optocoupler
circuit.

Power Electronic side:

The output of the GCU is taken to
the three phase bridge thyristors
gates where the DC output
voltage is achieved. The output
voltage level is adjusted between
(0 = 300Vdc) by adjusting the DC
voltage regulator potentiometer
of the GCU, in other word variable
DC output voltage is resulted
by adjusting the firing angle. This
output is passed through a low
pass filter to eliminate the ripples

and receive a workable DC

voltage.

The three phase bridge controlled
rectifier schematic and hardware
circuits are shown below:

Some of famous applications,

*They are widely used in
brushless excitation systems
for aircraft generators.

* The full-wave bridge rectifier
is extensively used in static
generator excitation schemes
that are not of brushless kind.

*Road  vehicle  generator
systems

*High wvoltage ac - dc
conversion.

*Wide range of dc motors
and ac motor speed control
schemes

* Etc.
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To generate sequentially controlled required) Auxiliary Power Supply:

signals and transfer them to the
thyristor gates in the three-phase
converters, the followings are very
essential,

* The detection of the zero
crossing of the supplied
voltage, which is done by the
Cosine Crossing Scheme.

* Appropriate phase shifting of
the signals

* Pulse generation and shaping
its width

* Pulse transfer through pulse
isolating circuits

The following block diagram
illustrates the path of this project,

The project is implemented and
fabricated on strip boards to make
five separate electronic cards;
each card represents a stage in
the GCU, which are cascaded in a
modular form and assembled in a
secure metal enclosure to present
a unique GCU. Being in a modular
form adds to the unit the following
advantages,

*makes it more convenient
for trouble shooting and
maintenance  (when  ever

* easier in repairing and replacing
the electronic cards

* easy access to individual stages
during testing periods

In this project no external power
auxiliary or any other electrical
or electronic support is required
rather than the main power
supply. It is similar to a black box
with only,

* Input jacks
415 V , three phase power
supply

* Output jacks
Variable DC voltage ranges
between (0 to = 300Vdc)

* A potentiometer
Manually controlled,to maintain
the desired DC voltage for the
demand requirements.

* Measuring jacks

For the monitoring purpose.
These jacks provide the inputs
and the outputs signals of
the gate control unit (GCU)
stages.

* Two |A fuses
These two fuses are to protect
the dual power supply (£5Vdc
& £15Vdc)

+5Vdc and £I5Vdc supplies
are required as long as the
project circuits contain electronic
components such as Operational
Amplifiers (Op Amp), Logic gates
and inverters,memory circuits (flip
flops), multivibrator, optocoupler,
cie

A separate power supply was
fabricated to serve as the auxiliary
power supply for the GCU. This
power supply rectifies the line to
line voltage from the input three
phase power and rectifies to feed
the electronic circuits protected
by two | A fuses.

Pre-stage:

Center tapped step down
transformer is used to provide
415V to 3V and split each phase
of the supply voltage into two
phases with 800 phase shift and
hence create 6 separate signals.

Stage I:
This stage consists of two
elements,
|. Integrating  circuit,  which

implements the cosine crossing
scheme using RC series circuit

2. Inverting Amplifiercircuit,which
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[The actual final

Done by:

Jaafar Qurban Ali
Supervised by:

Prof. Dr. Mehmet Akbaba

This conversion is done by
rectification process which s
basically a study of waveforms.
Negligible energy is stored within
the rectification circuitry, therefore,
there is a constant connection
between the current and voltage
on the AC side and the current
and voltage on the DC side.

The essential requirement in
rectification calculation is to obtain
an accurate physical picture of the
of its operation and then establish
circuit equations that are valid for
a particular condition (depending
upon the type of rectification as
well as the load).

The operation of the controlled

guimnll 88 ISSUE 45 | July 2007

Three Phase
Fully Controlled Converter

n for Three Phase Fully Controlled Converter |

power conversion are based
mainly on the switching principle
of the power semiconductor
devices. Therefore, any design
of controlled power electronics
circuits require a very accurate
design of a sequential switching
process to present the whole
rectification process o a silver
platter.

This project is basically a power
electronics system concentrated
on the switching part represented
by the GCU (Gate Control Unit)
of a three-phase fully controlled
converter. However, this project
consists of,
* The power electronics side,
represented by the three-

This project has been dedicated generally for power electronics system, especially in the
field of AC (Alternating Current) to DC (Direct current) conversion.

phase thyristors bridge, and

* The electronics
represented by the GCU.

In the GCU, the cosine crossing
scheme was applied to establish
a 0o to 1800 phase shifting along
the x-axis within each half cycle
of the supply three phase voltage
and hence control the firing
angle in order to turn ‘ON’ the
thyristor in a logical and sequential
process synchronized with the
supplied three phase voltage,
while the thyristors are turned
‘OFF by the self commutating
phenomena which exists in the
SCR (Silicon Controlled Rectifier)
P-N junction.

side,




Flg 3. Porous of another polymer based membrane before (a) and after (b) pressure treatment at 30

the membrane’s selective layer is
considered to be analogous to a
dense film, then a portion of the
compressive strain may reflect a
decrease in the free volume due
to rearrangement of the polymer
chains. Most likely, the largest
contribution  to  compressive
strain arises from the overall
decrease in the pore volume
of the porous support layer. In
addition, compaction may produce
a thickening of the skin layer due
to densification of material in the
support layer immediately adjacent
tothe skin layer: Skin layerthickening
due to collapse of adjacent porous
material has been observed
during  membrane  formation
by evaporation. Although the
magnitude might vary considerably,
each of these structural changes
would contribute to a decrease in
flux through the membrane.

The effect of compaction is
more significant in  asymmetric
cellulose  membranes than in

composite polyamide membranes.
In seawater RO, where the feed
pressure is much higher than
in brackish  applications, the
compaction process will be more
significant. Higher feed water
temperature will also result in a
higher compaction rate. Usually
membrane compaction results in
few percent flux decline, and has
strongest effect during the initial
operating period.

Compaction is a function of
pressure and temperature (See
Table 1). There are no firm rules
available  regarding  maximum
allowable  temperature  and
pressure. The guidelines in Table |
are valid for all membranes, except
CA membranes.

Table 2 provides some general
rules concerning the temperature/
pressure relationship expressed in
what has been called as Wagner
units. Please note that temperature
is more dangerous than pressure.

Pressure [BAR] x Temperature [°C] = Wagner units

bar for 12 h..
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< 1200 Safe operation. Standard elements
Difficult.

1200 - 2000 Special element design

> 2000 Very difficult. Rarely possible.
Very special element design

Table 2. Guidelines to Avoid or Minimize Compaction
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THE COMPACTION OF REVERSE
OSMOSIS MEMBRANES
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Mohammed Alasaadi
RAS ABUJARJUR RO Plant
Ministry of Electricity and Water,
Kingdom of Bahrain

During operation of RO systems,
membrane material is exposed to
high pressure of the feed water.
Exposure of membranes to high
pressure may result in an increase
in the density of membrane
material  (called compaction),
which would decrease the rate of
diffusion of water (Permeate flux)
and dissolved constituents through
the membrane, figure |.As a result
of compaction, higher pressure
has to be applied to maintain the
design permeate flow. In parallel,
a lower rate of salt diffusion will
result in lower permeate salinity.

Compaction is defined as a
compression of the membrane
structure under a transmembrane
pressure  difference  causing
a decrease in  membrane
permeability. This compression
reflects a reduction of membrane
thickness due to mechanical
deformation  and is  best
represented as a compressive
strain.

The former is proved as
instantaneous elastic and plastic
strain,whereasthe latter comprises
viscoelastic  strain. When the
applied pressure difference s
removed, the membrane may

Flux
Time
Fig. I. Permeate flux decline with time
<|5°C Compaction will be minimal
15 to 50°C Restrict pressure to 30 bar max.
Temperature >50°C Severe compaction is possible
~80°C Keep pressure .be\o'w. 5 bgr
Some compaction is inevitable

Table I. Guidelines to Avoid Compaction

exhibit instantaneous and time-
dependent increases in membrane
thickness. ~ Many ~ membrane
materials evidence a permanent
deformation after recovery; ie,
the materials do not completely
return to their initial thickness
even after long periods of time in
the unloaded condition.

Macroscopically, compaction
can be quantified by an increase
in  compressive strain and a
corresponding decrease in the
porosity of the membrane. On
a microscopic scale this change
has been attributed to the
densification of both the selective
and the porous support layers. If

Flg 2.Porous of a polymer based membrane before (a) and after (b) pressure treatment at 30 bar for 12 h.
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Figure 3(a): Interference between Bluetooth and WLAN.

severe that the other way around.

On the other hand, Figure 3(b)
shows that a Bluetooth piconet
does not transmit packets on
frequencies falling in the WLAN
band, thereby avoiding mutual
interference. It also shows that
the frequency reuse is uniformly
distributed over the ISM band
provided that the AFH engine is
run for a long time. This uniform
distribution of frequency reuse is
in line with FCC requirements.

5. Conclusions and Future
Work

The aim to develop a novel
Adaptive  Frequency Hopping
(AFH) algorithm for avoiding
interference between a WLAN

and a Bluetooth piconet was
achieved. Simulating the AFH
algorithm promising
results. Therefore, employing the
AFH algorithm, a 29% loss in the
Bluetooth throughput and a 65%
loss in the WLAN throughput
were recovered. These losses are
due to the mutual interference
between Bluetooth and WLAN.
Our algorithm can be easily
implemented in hardware. There
are a number of potential issues
for future research such as: (a)
implementing the AFH algorithm
in hardware, (b) developing the
channel assessment criteria to
determine WLAN  channel 1D
i, and (c) devising techniques
to measure the environment
conditions.

showed

Adaptive Frequency Hopping System
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20 30
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Figure 3(b): Interference Avoidance between Bluetooth and WLAN
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Figure 2(a): AFH High-Level Architecture.

3.AFH Software
Implementation

In Figure 2(a), we show a high-
level
algorithm. The main strength of
this architecture is that it does not
require the existing Hop Selection
Box of Bluetooth specification
[6] to be modified. The AFH box
shown in Figure 2(a) take the
original hop frequency produced by
the Hop Selection kernel, deonted
by Ohop,and aWLAN channel ID
i (ISi<ll),and computes a new
hop frequency Nhop in case the
original hop frequency falls inside
the frequency band of the given
WLAN channel i. It also produces
a Select signal which is true, if
and only if, a new hop frequency
has been computed and the

architecture of our AFH

adaptive frequency hopping flag
(denoted by A) has been enabled.
If Select = I, then Ahop = Nhop,
else Ahop = Ohop. Variable A is
initialized depending on the policy
negotiated within a Bluetooth
piconet.

A block diagram representation of
our AFH engine is shown in Figure
2(b). E = 1(0) means that Ohop
falls inside (outside) the occupied
frequency band of the given
WLAN channel i. The Counter
variable is initialized with a value
of |.The equality block produces a
signal value of | if both inputs are
equal. If E = 1, then the Counter
is incremented by [. It may be
noted that the AFH engine block
diagram of Figure 2(b) can easily
be implemented in hardware.

4. Results and Discussion

We have simulated the AFH
engine block diagram shown in
Figure 2(b) using MATLAB. The
interference results for WLAN
channel #3 without and with
frequency hop adaptation are
shown in Figures 3(a) and 3(b),
respectively, for 100,000 slots. The
y-axis of the two graphs of Figures
3 shows the reuse counts of the
used hop frequencies.

In Figure 3(a), where the AFH
algorithm was not used, it is very
obvious that Bluetooth overlaps
with WLAN signal, and therefore
both  Bluetooth and WLAN
suffer from this aggressive mutual
interference. Since WLAN is a
broadband signal, then the impact
of Bluetooth on WLAN is more

Mod 79

A

Select
AND

| —»{ PShift i %@%Counter
Ohop || c Incl “Lrgit:alize 1
——»Compute Nhop
) I—)
Figure 2(b): AFH Engine Block Diagranm
2007



Collaborative approaches require
the devices to have additional
hardware and/or software to
perform the desired scheduling,
and may present a bottleneck
for isochronous services. Non-
collaborative  approaches avoid
the drawbacks of collaborative

approaches. Some non-
collaborative  approaches  are
power control and scheduling

[3], adaptive fragmentation of
packets [4],and adaptive frequency
hopping [5]. Gan et al. [5] used
adaptive  frequency  hopping
to combat frequency-selective
fading and narrowband/wideband
interference based on the idea of
channel classification.

In this paper, we present a novel
non-collaborative Adaptive
Frequency Hopping (AFH)
algorithm for a Bluetooth device
to avoid interference between a
WLAN channel and a Bluetooth
piconet.

The paperis organized as follows.In
section 2,we describe in great detall
our AFH algorithm. In section 3, we
present a software implementation
of the AFH algorithm. In section
4, we provide the simulation
results and discussion. Concluding
remarks and future work are given
in section 5.

2.AFH Algorithm

The central ideas in our AFH
algorithm are as follows.

(i) We assume that a Bluetooth
device monitors its surrounding

area to detect the presence of a
WLAN channel.Let i be the WLAN
channel found to be active in the
vicinity of a Bluetooth device.

(i) A Bluetooth device computes
the frequency band occupied
by the WLAN channel i. (Here,
we specify the band in terms of
“frequency” in the closed range
[0, 78], where value k, 0 < k£ 78,
means that the actual frequency is
2402+k MHz) Considering that
the width of this band is 23 MHz,
we compute the band as follows:
the center frequency Wci of the
band is 10+(i-1)*5; the lower
frequency of the band, denoted by
MShifti, is Wci — | I; and the upper
frequency of the band denoted by
PShifti, is Wci + 1 1.

(iii) Given a WLAN channel i and
the hop frequency k (specified
as number in the range [0, 78])
of a Bluetooth packet, our AFH
algorithm decides whether or not k
falls in the [MShifti, PShifti] band of
WLAN channel i. On the one hand,
if k falls outside the [MShifti, PShifti]
band, then the hop frequency of
the packet, that is k, is the frequency
on which the packet is transmitted.
On the other hand, if k falls inside
the [MShifti, PShifti] band, then
our AFH algorithm produces a
new value k' which falls outside
the [MShifti, PShifti] band, thereby
totally avoiding interference with
the WLAN channel i.The novelty of
our algorithm is that we do not use
a fixed mapping between k and k.
Rather, over infinite time, a certain
value of k is uniformly mapped

onto all the values lying outside
the [MShifti, PShifti] band. Our
algorithm is designed in such a way
that two successive occurrences of
hop frequencies falling within the
WLAN band are mapped onto
two consecutive values outside
the WLAN band. This dynamic
mapping guarantees that all the
frequencies outside the [MShifti,
PShifti] band are almost equally
reused, thereby achieving uniform
spectrum reuse which is in line
with existing FCC requirements.

Now we illustrate our AFH
algorithm by giving concrete
examples using Figure |. Assume
that a Bluetooth device has
detected that WLAN channel #3 is
in use in its vicinity. Thus, the center
“frequency” of channel #3 is Wc3
=20 (= 2402+20 = 2422 MHz),
and the spectrum band occupied
by WLAN channel #3 is [20-11,
20+11]. Let the Hop Selection
kernel of the Bluetooth device
generate “frequency” 12 which
obviously falls in the [9, 317 band.
Our AFH algorithm will generate
a frequency that falls outside
the [9,31] band, for example
“frequency” 35. Thus, the packet
which would have normally been
transmitted on “frequency” 12 in
the absence of adaptive frequency
hopping will be transmitted on
frequency 35. The next time the
Hop Selection kernel produces the
same hop “frequency” 12, it is highly
likely that another “frequency”, say
39, will be generated by our AFH
algorithm.

Frequency Band Occupied by
WLAN channel #3

10]......[]20]......[ 30| 3]

32| ..]67/77|78

b
Center Frequency of channel #3 =
2402 + 20 = 2422 MHz

Figure |:Basic Idea in Adaptive Frequency Hopping

ISSUE 45 | July 2007 Bl yuaimnll




Prepeared By:
Wafik Ajoor,
Sagar Naik and
Safieddin Safavi-

Naeini

Eng. Wafik Ajoor
Email: wajoor@yahoo.com

A NOVEL ADAPTIVE FREQUENCY
HOPPING ALGORITHM FOR
THE COEXISTENCE OF BLUETOOTH

AND WLAN

Abstract

Bluetooth and WLAN
(IEEE802.11b) are two
complementary wireless

technologies. Both Bluetooth and
WLAN devices operate in the
unlicensed 24 GHz ISM band,
implicating a mutual interference
between the two technologies. This
paper presents a novel Adaptive
Frequency = Hopping  (AFH)
algorithm for a Bluetooth device
to avoid interference between a
WLAN channel and a Bluetooth
piconet. We developed the AFH
algorithm, and then implemented
it in software using MATLAB.
The simulation of the AFH
algorithm  produced promising
results. Therefore, employing the
AFH scheme, a 29% loss in the
Bluetooth throughput and a 65%
loss in the WLAN throughput
were recovered. These losses are
due to the mutual interference
between Bluetooth and WLAN.

l. Introduction

WLAN  for |EEE802.11b and
Bluetooth for short-range
connectivity appear to be the
two dominating technologies in
their respective niche application
areas. Both Bluetooth and WLAN
devices operate in the unlicensed
24 GHz ISM band. In the 79-
hop system, Bluetooth uses the
2400-24835 MHz  spectrum,
which is divided into 79 channels
equally spaced by | MHz each.
For example, the first channel is
on 2402 MHz, the second channel

is on 2403 MHz, the third channel
is on 2404 MHz, and so on. In
the connection state, a device in
a Bluetooth piconet transmits
successive packets on different
hop frequencies from the 79
channels (in the 79-hop system)
using a Frequency Hopping Spread
Spectrum (FHSS) technique. The
length of a hop (or slot) is 625
us, and the header (126 bits) plus
data (240 bits in HVI type) in a
slot is 366 ps.

WLAN supports data rates of I,
2,55 and I'l Mbps. At the physical
level, it can use FHSS, Direct
Sequence  Spread  Spectrum
(DSSS), or infrared transmission
technique. At present, DSSS is the
most commonly used. The WLAN
specification has provisions for
4 channels, but |l channels
are commonly used. Because of
spreading, a data packet occupics
a wide band of 23 MHz for the
entire duration of the packet
transmission. The center frequency
of consecutive channels are
separated by 5 MHz. For example,
channel | is centered at 2412
MHz. Thus, a packet transmitted
on channel 3, centered at 2422
MHz, will occupy the 2411-2433
MHz band. Now consider a packet
of 1000 bytes (including MAC and
PHY headers) being transmitted
on channel 3.At | | Mpbs,a 1000-
byte packet will occupy the 241 |-
2433 MHz band for 8%1000/1 | =
727 us.

AWLAN packet will be corrupted
by a Bluetooth packet, and vice

versa, even if they overlap by
only a single bit. Specifically, if a
Bluetooth piconet hops into the
23-MHz band at any time less
than 366 us earlier than the start
of a WLAN packet, a collision
would occur. The probability of a
Bluetooth packet being interfered
by a WLAN packet is 23/79 =
0.29. Thus, 29% of the Bluetooth
packets are interfered by a
collocated WLAN signal. Assuming
that L and H represent the length
of WLAN and Bluetooth packets,
respectively, Ennis [1] has shown
that the probability of a WLAN
packet suffering interference due
to a Bluetooth packet is:

| — (56/79)[UH] * (UH] - UH)
— (S6/79)(JUH] +1) * (I = [UH]
+ U/H). Assuming that L = 727
ps and H = 366 ps. The above
expression produces a value of
0.65. Thus, 65% of the WLAN
packets are interfered by the
Bluetooth hopping.

Thus, our immediate conclusion
is that for WLAN and Bluetooth
enabled devices to be operating
very close to cach other, or
collocated on the same device,
it is important that precautions
are taken to reduce mutual
interference. Two categories of
approaches - collaborative and
non-collaborative - have been
proposed in the literature to
reduce  mutual interference.
In a collaborative approach, a
WLAN device and a Bluetooth
device coordinate their activites
by accessing the medium [2].

guaimnll B8 ISSUE 45 | July 2007




According to James-Gordon & Bal
(2001), the training is the core that
drives the technology transfer in the
engineering organizations. To increase
the effectiveness of training, the program
of training should includes of concrete
experiences, reflective  observation,
formulation of abstract concepts, and
testing concepts on new situations.
Moreover, Nieto & Cano (2004)
denoted that the training program
should design the codifiability, teachability,
and observability of the technological
knowledge. This attributes are important
to transfer and apply knowledge,
because the attributes support the
organization to convert the knowledge
to understoodable information, which
everyone can learn.

Implementation plan for
Recommendations

The technicians’ feedback, in the
inquiry process, indicated that the
team cohesiveness in  the ministry
is low because of following: (I) the
Islamic values are inactive; (2) the top
management practices an autocratic
leadership; (3) the bureaucracy slows
the job performance; (4) the traditional
information system not provides the
team in-depth information; and (5) the
training programs are incompatible with
the existing technology. The engineers,
in the design process, admitted that
the team cohesiveness is low in the
ministry, and suggested a number of
recommendations  that  manipulate
the dysfunction and whole causes.
Mainly, the engineers prioritized both
the transformational leadership and
technology-based learning as essential
solutions of team cohesiveness.

Based on the outcome of both
inquiry  and design processes,
AlAbdulwahab synthesized a three-
phase implementation  plan.  First
phase concerns on the promotion of
transformational leadership in Bahraini
Ministry of Electricity and Water. The
promotion oftransformational leadership
intends to enlighten the middle and top
management about the importance of
emotional intelligence, the effectiveness
of empowerment, and the necessary of
moral reasoning. Furthermore, this phase
shouldtrainthe managershowto activate
the delegation, use a factual approach
to decision-making, and motivate the
subordinate to attain the departmental
goals. Second phase concentrates

on the development of technology-
based learning. The top management,
in this phase, should activate the
modern applications of organizational
learning such as case-based reasoning,
and knowledge-based maintenance.
In addition, the top management
should conduct a technology transfer
agreement with the suppliers to ensure
that knowledge and technical workers
can solve, as team, most problems in
respects to the technical and managerial
systems in the ministry. The worthwhile
action that should be taken in this phase
is to improve the infrastructure of
information technology for facilitating
the application of knowledge-based
systems in the ministry.

In third phase, the ministry should use an
external quality auditor to evaluate the
ministry in terms of leadership, customer
relationship, and decision-making. The
quality audit will ensure that the managers
practice the leadership skills. In addition,
the ministry satisfies the customers’
needs based on a concrete information,
practical  knowledge,  organizational
goals, and strategic plan. The outcome
of quality audit may enlighten the top
management about different causes
that harm the team cohesiveness and
productivity in the ministry.

Conclusion

The team cohesiveness is one of tacit
elements within the organization. Thus,
the top management faces difficulty to
recognize the real role of cohesiveness
in influencing the team creativity and
performance. Therefore, the paper
conducted an inquiry process to
convert the implicit knowledge of
cohesiveness to explicit knowledge that
identified the relationship between team
cohesiveness, and organizational factors
such as people culture, leadership
behavior, organizational structure and
technological knowledge. Accordingly,
the design process formulated the
explicit knowledge into a number
of recommendations that intends to
improve the team cohesiveness in
Bahraini  Ministry of Electricity and
Water. Based on the outcome of inquiry
and design process, AlAbdulwahab
synthesized an implementation plan for
recommendations included three phases:
The promotion of transformational
leadership, the  development  of
technology-based learning, and the
quality audit.
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ministry to get a quality award
certification such as ISO 9000:2000.
According to Kartha (2002), ISO
9000:2000 is a new version of
quality standard that guides the
organization to focus on customers,
practice  the transformational
leadership, maintain the continual
improvement, and create factual
approaches to decision-making.

Organizational Structure

and Cohesiveness

The Bahraini Ministry of Electricity
and Water uses a bureaucratic
structure that stands on a tall chain
of command, a centralization of
decision-making, and the technical
competence (Jones, 2004). The
outcome of inquiry process
showed that the centralization
slowed the process of procurement
and purchasing. The slowness
process caused a regression of the
equipment availability, and reduced
the technicians' capability of handling
the maintenance requirements.
The technicians criticized the tall
chain of command when they said
that job always delays because it
need in-written approval from all
management hierarchy (i.e. from
supervisorto the manager position).
To speed up the approval process,
and to satisfy the maintenance
requirement  effectively, some
engineers proposed to decentralize
the purchasing department that
operates the procurement process.
Other  engineers  suggested
decentralizing the budget, whereas
each manager should expend
and manage the departmental
budget autonomously. However,
the participants stated that the
top management should use a
financial audit as tool to evaluate
the managers’ performance, and to
ensure that the expenditure flows in
the correct direction. According to
Jones (2004), the decentralization
is a reliable approach to speed up
the production, and increase the
employees’  efficiency. However,
the decentralization needs an
advanced information technology,
an organizational culture that
is aware about empowerment,
and knowledge workers who
are capable to implement the
specialization. The ministry should
attain those three elements before

applying the decentralization.

The discussion with technicians,
in the inquiry process, declared
that the Bahraini Ministry of
Electricity and Water has a flimsy
infrastructure  of  information
technology (IT). In other words,
the ministry still record, keep and
retrieve the job data by paperwork.
The management inthe ministry still
uses a traditional mail to exchange
the documentations, and have no
emails. The engineers still not use
enterprise software to analyze, plan,
and schedule the job operation
and maintenance. Therefore, the
participated engineers in the design
process though that a developed
information  technology ~ may
enhance the team cohesiveness in
the ministry. Those participants also
suggested installing the software
application of knowledge-based
maintenance, central database of
managerial and technical activities,
online monitoring systems,
internet, intranet, extranet, and
emails as integrative components
of the informative technology.
Practically, the participants believe
that informative can accelerate
the job approval, and virtually
distribute the authority level. For
example, the supervisor, through
good informative technology, easily
issues and approves a gate pass
via emails. Another example, the
senior engineer, under an online
monitoring of budget, can use a
petty cash without a prior approval
from the manager.

According to Becerra-Fernandez,
Gonzalez, & Sabherwal (2004),
the information technology is an
infrastructure of knowledge-based
systems. Without an integrative
information  technology,  the
organization hardly uses the
knowledge-bases systems
for knowledge sharing and
application. The ministry should
seriously endeavor to develop
the integrative information
technology, because the staffs by
the traditional information system
not only suffer to find information,
but also not able to evolve or
share their knowledge. Therefore,
the regression of performance
will increase if the ministry not
improves its [T.

Technological
and Cohesiveness

Knowledge

The participated technicians in
the inquiry process censured the
training system in the ministry.
Some technician stated that the
ministry uses old training programs,
which not provide a full knowledge
of the existing technology and
its requirement. Howbeit, the
technicians also indicated that
the ministry applies the training
program in an unhealthy direction.
For example, if the department
purchased a new equipment, the
management sends engineers who
not use this equipment to a special
training, while the technicians how
use this equipment are ignored.
Based on the technicians feedback
and complains, the participants
in the design process suggested
a strategic plan of training, which
categorized the training into three
categories: leaders, knowledge
workers, and technical workers.

In the first category, the training

program should concern of
courses and workshops that
promote the leadership skills

of the top management in the
ministry. In the second category,
the training program  may
provide the knowledge workers
(e.g. engineer) by software
applications, analysis tools, and
technical simulations that help the
knowledge workers to acquire
know-why of technology. In the
third category,the training program
should send the technical workers
to practical courses, related to
the apparatuses installation and
equipment operation, for learning
know-how of technology. To
evaluate the  appropriateness
of the training program, the
participants advised the top
management to use technological
change, technical  complexity,
training advantage, and managerial
competence as major criteria in
the evaluation model. To ensure
the healthy implementation of the
training program, the participants
emphasized that the ministry
should  nominate  candidates
for any course depending on
the specialization, knowledge,
experience, and responsibility of
candidates instead of their position
and relationship.
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creativity, when the team eliminates
the culture diversity and improves
the organizational culture. Nibler
& Harris (2003) gave explanation
that organizational culture may be
improved when links the individualist
culture with the collectivistic culture.
The individualist culture, inside the
organization, should readily accept
the potential advantages of conflict,
while a collectivistic culture should
embrace the inhomogeneous
individuals as well as allow them to
exchange freely the opinions and
disagreements.

To adjust the cultural diversity
between managers and
subordinates, the participants
in the design process proposed
to improve the communication
process. The proposal aims to
activate  the = communication
in two directions: upward and
downward. “The  downward
communication is messages sent
from top management down
to subordinates” (Daft, 2003,
p. 590). The participants in the
design process commented that
the downward communication
in the ministry might succeed
when the managers appreciate
the subordinates’ view and ideas,
make decisions based on the
practical capability of staffs, and
track the factual performance
via  regular  meetings”’ The
upward communication is
messages  transmitted  from
the lower to the higher level
in the organization's hierarchy”
(Daft, 2003, p. 592). To enhance
the upward communication in
the ministry, the participants

advised the subordinates to
reduce their blaming to the
top  management,  represent

their complaints as constructive
suggestions, and introduce ideas
that are realistic and respect the
organization limitations. According
to Roy (2001), the members
in the cohesive team need a
cognitive flexibility, a cooperative
context and a communication
competence for activating that
kind of communication process.
The cognitive flexibility is the
thickness of mental boundaries
that represents the individual
ability to construct groupthink in
terms of thoughts, values, feelings
and nations. The cooperative

context is a mental content that
guides the individuals to handle
the participation, collaboration,
and integration with  groups.
Finally,  the communication
competence is a mental ability
that seeks on the minimization of
the misunderstanding.

Leadership and Cohesiveness

The outcome of inquire process
stated that the mangers in the
ministry practice an autocratic
leadership, whereas they use the
reward and banishment as tools
to correct the work direction.
Under the job pressures, the
mangers usually practice coercion
for achieving the job requirements
and solving problems. Moreover,
the managers make decisions
autocratically with ignoring to the
team feedback, and stand their
responsibilities off delegation. In
the session of design process, the
engineers advised the managers
to have traits of transformation
leadership. Particularly, the
managers  should  continually
motivate the subordinates’ ideas
and views; set organization goals
based on a social awareness as
well as a technological knowledge;
align the subordinates toward
the organization goals; and
darn any social distance happen
between the supervisors and the
subordinates. According to Pillai
and Willaims (2004), the team
cohesiveness may be evolved with
the idealized influence, charisma,
intellectual stimulation, and
individual consideration, which are
the main traits of transformational
leadership.

The participated technicians, in
the inquiry process, indicated
that the supervisor or junior
engineer is a powerless leader
who behaves to keep the jobs
routine  with  minimal  control
and low improvement, instead of
struggling against the manger to
get more power via delegation.
The  participated  technicians
described that the job under those
engineers has no appropriate
direction, plan, and goals. In case
of any fault or problem happened
in the workplace, no systematic
accountability is applicable, and
the fault reasons are always hidden
behind the blame shifting between

the top management and lower
management.

To overcome this problem and
empower the junior engineers
in the ministry, the participated
engineers, in the design process,
recommendedthetopmanagement
to activate the delegation with the
lower management (e.g. junior
engineers). To attain the team
cohesiveness, Appelbaum, Hebert,
& Leroux, (1999) emphasize
that leader should empower
the subordinates by four types
of power: sufficient resources,
constructive process of decision-
making, cultural legitimization, and
risk-taken authority. Appelbaum,
Hebert, &  Leroux, (1999)
added that empowerment (or
delegation) may develop the
organization performance, when
the empowered people  will
have a sense of responsibility
in terms of self-determination,
competence, impact and meaning.
The empowerment may enhance
the organization performance,
because the empowered people
will become extremely active to
achieve the organization goals, and
strongly able to solve the team's
problems.

However, the participants insisted
to use the delegation under an
institutionalized control to avoid
any consequences resulted of
authority misuse. The means

of institutionalized control are
accountability, periodical report,
managerial monitoring,  and

quality audit. While the outcome
of design process recommended
the top management to apply
the accountability depending on a
factual data, documented evidences
and cost/beneficial analysis, the
participants also emphasized that
the lower management should
report the top management about
the real job status, the actual
achievement, and the current
problems.These recommendations
aimed to improve the informative
exchange between the top and
lower management, empower
the junior engineers, and protect
the delegation from misuse. To
ensure that the top management
uses the delegation properly, and
practices the leadership according
to an international standard,
the participants encouraged the

ISSUE 45 | July 2007 B guaimnll




Eng. Sadeq
Y. AlAbdulwahab
University of Phoenix

Team Cohesiveness in the
Arab Organization

The Arab organizations have several dysfunctions, but the most dysfunction that effected their per-
formance is the regression of team cohesiveness (Jreisat, | 988). Therefore, the author conducted
an inquiry process to identify the causes of dysfunction, and conducted an design process to find a
solution for improve the team cohesiveness in Bahrain Ministry of Electricity and Water in respects to
people culture, leadership behavior, organizational structure, and technology. Based on the outcome of
inquiry and design process, AIAbdulwahab synthesized an implementation plan for recommendations
included three phases: The promotion of transformational leadership, the development of technology-
based learning, and the quality audit.

The Arab organizations suffer
from several dysfunctions in
their management. However; the
most dysfunction that impeded
the effectiveness of the Arab
organization was the deficiency
of team cohesiveness or the team
dispersion (Jreisat, | 988).According
to Langfred & Shanley (1997), the
team cohesiveness is important
to evolve team knowledge, and
to empower the individuals at
the group level.  Furthermore,
Nibler & Harris (2003) found, by
using quantitative research, that
the team cohesiveness reduces
the intragroup conflict, and help
to emerge a strong process of
decision-making. Accordingly,
the Arab can draw the way of
progress and development when
attaining the team cohesiveness
within their organizations.

Therefore, the author conducted
both inquiry and design processes
for synthesizing an implementation
and  development  proposal,
which plans to enforce the
team cohesiveness within the
Bahraini  Ministry of Electricity
and Water: The inquiry process
was conducted with a group of
technicians for identifying the
sources of team dispersion; while
the design process was conducted
with a group of engineers for
gathering suggestions that help
to enforce the team cohesiveness
within the ministry. The outcome
of both processes mainly focused
on understanding and manipulating
the cohesiveness in terms of

subordinates’ culture, leadership
behavior, organizational structure,
and technological knowledge.

Culture and Cohesiveness

The outcome of inquiry process
showed that the managers have
prejudicial ~ practices such as
sectarian  discrimination,  tribal
favoritism, and random incentives,
which compelled the subordinates
to believe that cohesiveness and
altruism are an ideal notion
and inapplicable in the current
environment.  Practically,  the
sectarian  discrimination  and
random incentives led the
ministry’s staff to lose the trust
by other, and work only for self-
interest. Therefore, the design
process proposed to eliminate the
prejudicial practices by promoting
the emotional intelligence, moral
reasoning, and critical thinking in
both mangers and subordinates
mindset. According to Sivanathan
& Fekken (2002), the emotional
intelligence helps the individual
to understand other, and provides
the team members by a social
awareness and communication
skills. ~ Sivanathan &  Fekken
(2002) also added that the moral
reasoning inspires the individuals
about the usefulness of ethics in
building the team relationships,
and how the social ethics may
plays a significant role in attaining
the team cohesiveness. Walker
(2002) explained that critical
thinking is important to enforce
the team cohesiveness, because
this kind of thinking can promote,

in individualist and collectivist
mindsets, the  inquisitiveness,
open-mindedness,  systematicity,
analyticity, truth seeking, self-
confidence, and maturity. By those
dispositions, the individual will be
able to identify the problem or
fault, find alternatives, and select
the most feasible solution.

During the session of the inquiry
process, the author observed that
expatriate technicians did not
communicate openly.Theimplication
of this observation supposed that
the expatriates in the ministry
embrace a mercenary culture. The
practical evidence that supports
this statement showed that the
expatriates hide their criticism from
the management, because they fear
managers to end their contracts.
Moreover, the Bahraini technicians
complained that the expatriates
rarely share their knowledge with
trainees, and avoid working as team
with the local coworkers. To find
solutions  for this phenomenon,
the expatriate engineers suggested
enhancing the relationship among
employees by arranging informal
meetings such as a social dinner
and entertaining trip, organizing
a championship for any kind of
sport games, and planning regular
ceremonies related to either social
or business events. According to
Daft (2003), these social activities
are good means to eliminate the
cultural diversity among employees.
According to Wat & Shaffer
(2005), the team enforces the
cohesiveness, and promotes the
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for maintenance free type. Yes,
the capital cost will be high but
the overall life cycle cost will be
much less.

- Replace ordinary fluorescent
tubes by new generation type
that will give longer life and less
energy consumption.

- Replace ordinary fluorescent
fitting starters by thermal reset-
table type. This type of starter
willdisconnect the flickering
tube in less than a minute thus
preventing choke coil over-
heating and need for instant
replacement. This will enhance
safety and greatly reduce main-
tenance.

* Enhance labeling and identi-
fication of electrical equipment
around the plant. It not only
assist in avoiding wrong switch-
ing but also enhances electrical
maintenance personnel (espe-
cially) safety and reduces un-
warranted maintenance.

* Educate your staff. Prepare
guidelines and summaries of
electrical systems that provide
them with instant reference.

* Enhance safety by devising
simple gadgets that will further
enhance safety of personnel.
Many breakers do not have
locking facility. Encourage staff
to create foolproof locking fa-
cility for those breakers.

* Make available the right tools,
equipment and materials. You
can save valuable time by do-
ing so.

*Most importantly, reward your
staff. Utilise every opportu-
nity available to you to reward
them. Remember; the cost of
not doing so is much higher

* Instill a culture of continuous
improvement in your staff. En-
sure that these improvements
go through the proper system
adopted by your organisation.
Prior approvals may be re-
quired for certain changes.

4.0 Systems = The Key
Link

Utilising latest state of the art
testing equipment/techniques
coupled with effective human
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Fig 3:A typical Load Discharge Curve on NiCd Batteries

resources management will no
doubt contribute greatly to-
wards enhancing equipment re-
liability. In order to sustain high
reliability however, systems are
required to be put in place that
will guarantee continuity.

The purpose of such systems
is to:

i) Document what technology
and technique is used, how,
when and by whom.

i) Define the processes and
criteria for carrying out main-
tenance.

iif) Establish standards and test
reports.

These systems will form a ba-
sis for personnel to follow now
and in the future when people
change for whatever reason.
They should also be reviewed
on regular basis to ensure suit-
ability. Some of the systems that
can be adopted in electrical
maintenance are enumerated
below.

* Maintenance instructions or
procedures: all activities re-
quired to carry out planned
maintenance on electrical ap-
paratus must be documented.
[t is important to include test-
ing values and acceptable test
results wherever possible to
guide technicians take the ap-
propriate action.

* Develop safety instructions
for work on electrical appara-
tus and discuss with your staff

periodically to ensure they un-
derstand it fully.

* Earthing systems tend to be
neglected. Ensure that a system
is in place to test the ground-
ing network in the plant and
that design values are not ex-
ceeded.

* Develop data bases to cap-
ture important test results such
as insulation resistance and
cathodic protection readings.
Trending this data yields valu-
able information that enables
easier decision making.

* Develop long term mainte-
nance schedules for Busbars,
H.V motors and generators
maintenance.

* Develop a system for inspec-
tion and tagging of power tools
on a regular basis to ensure
safety of personnel using these
tools such as drill machines,
grinders, welding machines
and other electrically powered
equipment.

» Establish a criterion for stock-
ing spare motors.

» Compile data bases for equip-
ment  specifications such as
motors. This will enable you to
check interchangeability when a
need arises.

* Establish a system for calibra-
tion of test instruments.

* Modern protection relays
have passwords to limit au-
thorised access to menus and
change of settings. A consoli-
dated list need to be created to
use when required.

5.0 Conclusion

Maintenance is not about car-
rying out existing schemes of
preventive maintenance alone
nor is it about repairing faults
only. The Maintenance Engineer
must strive continuously to look
for new ways for optimising
reliability, enhancing safety and
improving the utilisation of hu-
man resources. All efforts must
be focused on and directed to-
wards the core business activi-
ties. Teaming up with operations’
personnel to improve labeling,
identification and drawings re-
duces the chances of human
error and thus maintenance
workload. Sharing knowledge
between maintenance person-
nel themselves and operation
has a major positive impact on
productivity and prevention of
failures. Continuous improve-
ment must be the main concern
for all maintenance engineers
for the road to perfection has
no end.
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breakers power contacts es-
pecially when visual inspection
is not feasible. The test also re-
flects the contact area between
the mating power contacts and
the pressure exerted by the
spring on the contacts when in
the closed position. The larger
the contact area and more
pressure, the less the contact
resistance. In this case, contact
resistance is measured in micro
ohms and varies from breaker
type to another and also from
manufacturer to another.

* DC Hi Pot test (VACUUM
TESTER VIDAR): to check the
integrity of vacuum bottles in-
side circuit breakers and con-
tactors.

* Battery Impedance tester
(AVO BIDDLE BITE): Unlike
their Nickel Cadmium coun-
terparts, Lead Acid batteries
suffer from the Sudden Death
phenomenon. A cell forming
part of a battery installation
could render the whole installa-
tion useless if it becomes open
circuited. The method of meas-
uring individual cell voltage is
ineffective as the whole battery
installation is normally on float
charge and such measurements
only pick up the charging volt-
age across the cell. This equip-
ment measures the internal
impedance of Lead Acid cells
on line. Trending is required
(quarterly or half yearly read-
ing is sufficient) and an upper
limit can be set before a cell
is considered dead and taken
out of service. This upper limit
is usually provided by the cell
manufacturer. The test becomes
especially useful when cells are
monitored immediately after
commissioning.

* Battery Ground fault loca-
tor (BGL AVO): An ON-LINE
ground fault locating instrument
for floating battery systems. It
is a very useful aid to electri-
cal engineers to quickly locate
cumbersome DC earth faults.

3.0 The Human Factor
Of course, enhancing the reli-
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ability of equipment or plants
cannot be achieved only by
acquiring the latest test equip-
ment or techniques. Reliability
is closely linked to competent
and motivated workforce in the
first place and having the right
systems in the second place.
Yes, Human Resources are the
most valuable assets in any or-
ganisation, but the challenge
is how to translate this adage
to reality When people are
valued, motivated and above
all trained, reliability becomes
their business. Top management
thus is required to find ways
and means (vision) to continu-
ously motivate staff. Generous
remuneration schemes, training
and development plans, sugges-
tion schemes, employee of the
month, on the spot rewards,
various social activities, etc. are
but few examples that the or-
ganisation can adopt.

But, how can a maintenance
engineer at his level implement
these ideas to enhance reliabil-
ity despite his limited authority?
* First and foremost, think posi-
tively. Everybody's authority and
resources are limited; you're no
exception. Have the vision.

* Start with the things that you
can change yourself. Example,
you can certainly change the
way maintenance is done on
an equipment (how, when and
where it is done with an objec-
tive to prevent failures and pre-
serve functional performance).
* Analyse failures. Involve staff in
problem solving. Get ideas from
all concerned including opera-
tional staff. This is an excellent
way of training people and
motivating them.

* Train your staff. You do not
need a huge training budget to
do that. Utilise the knowledge-
able and experienced staff in
your section to achieve this.
Yes, these staff are employed
to carry out maintenance, but
maintenance is about prolong-
ing the life of assets by eliminat-
ing failures. Utilising staff for this
role few hours per month will

Fig 2: Advanced Motor Circuit Evaluator

lead to better quality work and
reduction in failures. In addition,
arrange for your staff to spend
time with other sections such
as the operations, instrument
or mechanical maintenance.
They will gain valuable knowl-
edge.

* Utilise the opportunities pro-
vided by equipment suppliers,
manufacturers and  vendors
launching a new product or
service. Arrange for as many
people to attend as you pos-
sibly can. These opportunities
allow participants to gain new
knowledge free of cost and let
them feel they are valued.

* Encourage your staff to come
up with ideas. Value these ideas
and show your appreciation
even if the idea is not feasible;
one day it might become so.

* Do not carry out repairs only.
Your role as a maintenance en-
gineer is to prevent them. Think
and encourage your staff to al-
ways think how to prevent the
failure in the future before car
rying out the repair. Of course,
this may not be possible all the
time, but certainly most of the
time. Address the remaining is-
sues later but never leave them
unattended. In short, instill a re-
liability culture.

* Avoid as much as possible
blaming and reprimanding peo-

ple. It does much more damage
than benefit. Instead, dig deeper
to find out the origin of the
problem and teach people how
to avoid repeating mistakes in
the future.

* Analyse the jobs your section
carry out on daily basis. Are the
majority of your staff utilised to
carry out core business activi-
ties related to human safety and
equipment reliability or wasted
on peripheral jobs that has little
impact on those two aspects.

* When the time for replace-
ment of equipment and budget
is made available, do not re-
place things with the same.The
chances are you are replacing
equipment that were in serv-
ice for more than twenty years.
Technology has changed. Check
the latest available products in
the market that have higher
performance and little mainte-
nance requirement.

Examples in the Electrical Main-
tenance field include:

- Replace flooded type lead
acid batteries (for Diesel en-
gines) with maintenance free
type that you can replace on a
fixed frequency basis without
carrying out any maintenance
in between.

- Replacing lead acid batteries by
Nickel Cadmium will give bet-
ter reliability and longer life. Opt
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Fig. I: Thermographic Inspection on a | 12 KW motor starter indicating a loose fuse holder (IR : max 68.4°C)

connected, winding resistance,
inductance, capacitance, insu-
lation resistance, polarization
index, dissipation factor, resis-
tive, capacitive and inductive
imbalances can all be measured
off line. On-line measurements
include starting current and
its duration, power diagram,
3-phase voltages and currents,
etc. Amongst others, the in-
strument can detect broken
or cracked rotor bars. Data are
stored under each equipment
tag number for easy retrieval
and trending. Interpretation of
the results requires training but
is also assisted by the reference
manual and on-line web sup-
port from PdMA, USA.

2.3 Circuit Breaker Test-
ing

Even though circuit breakers
are very reliable, the conse-
quence of their failure can be
catastrophic. Thus, they must be
maintained properly and tested
to ensure proper operation.
Long periods of idleness cause
mechanisms to seize. Friction,
wear, damaged seals, inappro-
priate lubrication and failure of
damping devices can all cause
breakers to malfunction.

In addition to routine mainte-
nance activities such as visual
inspections, lubrication, etc, all
medium voltage breakers / con-
tactors and certain low voltage
breakers must be tested at least
once in two years to establish
Closing Time, Opening Time,
Resistance of main contacts,

insulation resistance of power
and control circuits, Closing and
Tripping Coils voltage and cur-
rent. The frequency of inspec-
tion depends to a large extent
on the number of normal and
abnormal switching operations,
the surrounding environment
(dust, moisture and humidity)
and type of breaker.
PROGRAMMA,  TM 1600
Breaker Analyzer is a valuable
device to carry out most of the
measurements above and can
be complemented by an Insula-
tion Tester and a Micro Ohm-
meter.

2.4 Protection Relay Test-
ing

Protection relays are the most
critical elements for any electri-
cal power system. It is equally
important to ensure that these
devices operate when called
upon. A testing routine must
thus be established to test
these relays. Static relays may
be tested once every 4 years
whilst digital relays may be test-
ed once in 6 years. Electromag-
netic relays on the other hand,
may have to be tested annually
due to moving parts inside and
possibility of coils being open-
circuited.The PULSAR Universal
Test system from Megger is an
excellent aid for this purpose.
Testing routines for each type
of relay can be programmed
once only and then retrieved
and used when required. Test
results are stored in a database
for easy reference.

2.5 Battery Load Test and
Efficiency Calculation

Stationary battery installations
provide standby power to criti-
cal equipment and vital control,
protection and monitoring de-
vices in the event of a power
failure. Hence the reliability of
these installations must be as-
sured at all times. Apart from
regular inspection, once in two
years, batteries capacity can be
ascertained using TORKEL 860
battery load unit from PRO-
GRAMMA make. The test is
conducted by discharging the
battery at a constant current as
specified by the battery manu-
facturer until allowable mini-
mum voltage is reached. The
time required to reach this min-
imum level is then multiplied by
current to obtain actual capac-
ity (Ah). These tests are carried
out on the Lead Acid and NiCd
batteries once every 2-3 years.

2.6 Testing Earth Leakage
Circuit Breakers

Earth Leakage Circuit Breakers
(ELCBs) have become an inte-
gral part of power distribution
boards as they provide protec-
tion against electrical shock in
houses as well as at the work-
place.

Power Socket outlets are usu-
ally equipped with  300mA
ELCBs. Lighting circuits on the
other hand, are equipped with
30mA ELCBs.

To ensure the correct opera-
tion of these safety devices, all
ELCBs must be tested by press-

ing their test button at least
once every six months. It is
also advisable to test the power
circuit from one of the socket
outlets connected to it to en-
sure healthiness of the whole
circuit. A different socket shall
be selected every time the test
is conducted.

A test equipment (UNI TEST
TELARIS from BEHA) can also
be used to test ELCBs. This in-
strument has a range from |
mA to | Amps and can test
both selective and non delayed
ELCBs giving a quantitative re-
sult. The equipment injects a
predetermined value of earth
fault current into the circuit and
measures the tripping time.

2.7 Other Testing tech-
niques

* Dissolved Gas Analysis: an
oil test for power transform-
ers that measures the dissolved
gases (such as Hydrogen, Meth-
ane, Ethane, Acetylene, Ethyl-
ene, etc) in the oil. The levels of
the gases indicate the probable
internal fault and thus enable
maintenance engineers to plan
very well in advance any repairs
required. This test should be
carried out at least once a year
(and when required). This test
complements the routine oil
test that includes Breakdown
voltage, acidity, sludge, moisture
and flash point tests.

* Power Contacts Resistance
Measurement (Micro Ohmme-
ter MOM®600A): an important
indicator of the condition of
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Enhancing the
Reliability of Electrical Assets

Balancing Technology, Human Resources and Systems

1.0 Abstract

Modern industrial organisations
rely heavily on electrical power
to drive critical production equip-
ment and power up support sys-
tems. Generators, high and low
voltage power distribution boards,
power transformers, hundreds of
MV/LV  motors, Uninterrupted
power supplies, fire detection and
protection systems and cathodic
protection systems are but few
examples of electrical assets that
make up the central nerve of
any industrial organisation. Failure
consequences of any of these as-
sets can at best lead to individual
equipment shutdown and at
worst massive loss of production
and probably loss of lives.

Prudent management of electri-
cal assets thus necessitates focus-
ing on safety of personnel and
equipment in the first place and
ensuring continuity (reliability) of
the electrical power supply to the
production plants in the second
place.

Technological advances over the
past 2-3 decades have dramatically
improved the quality and efficiency
of electrical equipment. However,
in the quest for maximum utilisa-
tion of assets, these equipment
are now stressed more than ever
before. Fortunately, testing instru-
ments, techniques and abundant
knowledge are also now available
that enable the maintenance en-
gineer to accurately monitor per-
formance and increase the overall
equipment effectiveness. Some of
these test instruments were al-
ready in existence many years ago.
More features have been added to
make them user friendly, more ac-
curate, auto operation and com-
bined more than one equipment

in a single instrument. Examples
include the ubiquitous Insulation
Resistance (I.R) Tester (commonly
known as Megger) where accura-
cy has been drastically improved,
the one minute and ten minutes
IR readings are now obtained at
a press of a button and data can
be stored in a data base for future
reference.

Maintenance  engineers — must
therefore be on the look out for
such advances. Yes, other test in-
struments in our arsenal will do
the job but given the pressure put
on the maintenance engineer to
enhance the safety and reliability
of equipment and restore back
plants to service as quickly as pos-
sible, it makes economical sense
to invest in such technology. The
harsh reality is that the full ben-
efits of any equipment cannot
be assimilated without using the
equipment for some time.

We list down here some of the
testing methods and techniques
that have been used successfully
for others to benefit from.
Through real life examples we
demonstrate how human resourc-
es play a crucial role in improving
safety and reliability. The benefits
to the organisation and individuals
are also enumerated.

Finally, we discuss some of the
quality documentation that needs
to be developed to aid mainte-
nance and operations personnel
alike to maintain and operate
electrical assets efficiently.

2.0 Testing Techniques:

2.1 Thermographic Inspection
of Electrical Switch Boards

Thermography is a well established
monitoring technique that if used
properly, can have a great impact

on improving the reliability of elec-
trical equipment. This technique is
used to locate over heating and
hot spots in circuit breakers, mo-
tors, fuses, switches, terminations,
joints, over load relays, etc.

The technique has been very suc-
cessful to uncover a number of
incipient faults which if were not
attended at the right time, could
have resulted in serious conse-
quences. The most commonly
noticed defects are poor crimping,
over heated contactor cores, poor
joints and overloaded cables. Ther-
mographic inspection is carried
out once every six months. When
a component is replaced due to
overheating, the equipment must
be rechecked again after putting
back in service for an appreciable
time. A threshold temperature
needs to be set to start the inves-
tigation. This temperature will de-
pend amongst other things on the
ambient temperature, the current
flowing in the joint and the size of
cable or termination. Terminations
or joints temperatures above 70°
C within switchboards located in
an air conditioned environment
will need to be investigated.

2.2 Advanced Motor Testing
Equipment

Petrochemical plants and refiner-
ies may contain hundreds if not
thousands of electrical motors of
various sizes. Ensuring the healthi-
ness of these motors is of para-
mount importance. An advanced
equipment that have been used
with great success is the Motor
Circuit  Evaluator (MCE) from
PdMA Corporation to test | | KV,
3.3KV,and 415V motors.

The equipment can perform on-
line as well as off-line tests. Once
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Sem 182
28 credits

1 Calculus, 2 English, 2 Physics, |
Chemistry, | core course

BSc.
(GPA=2.00)

Diploma.
(GPA=1.50)

Figure 4: Modified 2-track system

continue in the B.Sc. program but
majority of students found it dif-
ficult to adopt, thus dropping most
of them to the diploma program
with no chance of transferring to
the B.Sc. In 2006-07, this struc-
ture was abandoned and students
are admitted in either a normal
B.Sc. program (where students
has to maintain a GPA of 2.00/
4.00 to remain in the program) or
a diploma program.

GTC started with |8 students,
all male, with majority from Bah-
rain and a sizeable minority from
Oman. The number of students
rose steadily to reach a high of
2300 in academic year 2003-2004.
In 2004 -2005 the number of
dropped to 1900 due to competi-
tion from private universities with-
in Bahrain, an increasing perceived
value of studying business, and the
higher admission standards for the
B.Sc. program.  Students came
from all social classes, with major-

ity of students remaining male. Fe-
males make up about 25% of the
student body.

In the mid 1990s, M.Sc. programs
were offered in civil, mechanical
and electrical engineering, with a
small student enroliment reaching
a maximum of |2 per specialty.
These programs are now awaiting
evaluation. Later a very popular
program in engineering manage-
ment was introduced, with 34 stu-
dents enrolled in 2004 -05 com-
pared to 4 students in the normal
M.Sc. in Civil Engineering. Ph.D.
programs are also offered with a
total of 6 students enrolled.

In 1994-95, the College of Engi-
neering, with support from the US
Embassy, invited a team of evalua-
tors to conduct an ABET study to
assess its B.Sc. programs. In 2004-
05, the College decided to seek
a full ABET evaluation, with first
ABET team visit planned to take
place in 2007.

In 2005-06, the University of Bah-
rain established a new College of
Applied Technology, which is ex-
pected to house all diploma pro-
grams from all colleges including
those of College of Engineering.
The first decade of the 21 cen-
tury also witnessed the establish-
ment of private universities, some
offering engineering programs in
almost all engineering discipline
and including non-traditional areas
such as Mechatronics. It is too ear-
ly to comment on the long—term
performance of the newcomers.
However, it is clear that private
engineering schools are here to
stay and will contribute to the fur-
ther development of engineering
education in Bahrain.

5.0 Conclusion:

Engineering education in Bahrain
has evolved along with the coun-
try's political and economic shift
from British control to national
sovereignty. Beginning with UK-
based craft and technician stud-
ies, engineering education evolved
into a two-track US-influenced
system, including diplomas for
technicians and B.Sc. degrees for
engineers. Currently motivated by
higher salaries and social status,
students prefer graduating as en-
gineers even though the demand
for technicians is higher  The
presence of foreign nationals in
engineering, mainly from India and
Egypt remains significant, especial-
ly in the private sector. Also, the
dependence on oil remains an im-
portant factor driving the demand
for engineers, but other industries
such as aluminum and petrochem-
icals are playing a major role as
well. Engineers now work in the
service industry as sales engineers
as well as in management. Some
engineers also have converted to
other disciplines such as finance,
marketing and insurance where
their skills are much sought after
by the employers. In short, the ev-
olution of engineering education
and practice in Bahrain continues
to follow the country's political
and economic position in a very
complex region of the world.
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National Diploma (OND) and,
in the late 1970s, the Higher Na-
tional_Diploma (HND). Exams
timings coincided with those held
in the UK, allowing those who
completed their study in Bahrain
to continue their studies in the
UK. GTC also offered the General
Certificate of Education (GCE)
“A-Level” Mathematics, which was
one of the prerequisites for study-
ing a B.Sc. course in the UK.
Addressing the need for engi-
neers beyond the technician level,
the Gulf Polytechnic began offer-
ing full-fledged B.Sc. programs in
1980-81. Based on the American
semester system, programs were
initially adapted from Saudi Ara-
bia's King Fahad University of Pe-
troleum and Minerals (KFUPM)2,
In 1981, a semester-based new
diploma program was developed
using UK-technician materials, in
order to ensure recognition for
technicians.  The program was
modeled on the C&G but modi-
fied by the GP faculty. Running in
parallel with the B.Sc. programs,
figure 2, the technician programs
were offered in Engineering Tech-
nology with emphasis on electri-
cal, mechanical, etc.

When the new Bahraini adminis-
tration took office in 1981, it initi-
ated an evaluation of educational
programs. In the mid 1980s, a
team from Ryerson Polytech-
nic (Canada) and The American
University of Beirut (Lebanon)
conducted a market requirement
study to assess the types of gradu-
ates needed in Bahrain, concluding
that both diplomas and B.Sc. grad-
uates were needed. Diploma stu-
dents would work as technicians
while B.Sc. holders would work
as engineers. The study also sug-
gested that Bahrain needed three
technicians for each engineer; but
this ratio had not been sustained,
as most students had opted for a
B.Sc. degree.

In 1982, a team from King Fahad
University suggested streamlin-
ing the technician-diploma and
B.Sc. programs and proposed a
new structure that included three
mathematics courses, one com-
puting course and two English

From Secondary
School

v

C Orientation Program )

Diploma

Figure 3: Single - Track System

courses for all disciplines. All in-
coming students were admitted
to a one-year orientation course
before going to diploma program
(for 4 semesters). Students with
a GPA of 2.5/4 could proceed to
the B.Sc. program for 5 more se-
mesters of engineering education,
figure 3. The B.Sc. programs of-
fered included electrical, civil, ar-
chitecture, mechanical and chemi-
cal engineering. Responding to
further diversification of Bahraini's
industry, a non- traditional B.Sc.
program in Electronic Engineering
was introduced in 1997 -98.

Before the merger between Gulf
Polytechnic and University Col-
lege, the main objective of the ori-
entation program was to prepare
students for engineering study
through one year of mathematics,
physics, chemistry, workshop prac-
tice, computer science, engineer-
ing drawing, and a large dose of
English [3]. In the early 1990s, the

orientation program was short-
ened to one semester and limited
to mathematics, English, Arabic
(the three common University
requirements), engineering draw-
ing, and a new integrated science
course that replaced separate
physics and chemistry courses.

The structure of study changed
again in 1998-99 when all students
were admitted to the B.Sc. pro-
gram after completing the orien-
tation program, figure 4. Students
were required to complete 28
credits composed of two courses
each in mathematics, physics, and
English, and one course in Chem-
istry. Also, the minimum GPA for
proceeding to the B.Sc. was low-
ered to 2.00/4.00. Students fall-
ing short of this GPA transferred
to the diploma program, without
the chance of joining the B.Sc. pro-
gram again. Although this struc-
ture acted as a high pass filter al-
lowing only very good students to
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Diploma

From Secondary
School
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B.Sc

Figure 2:Two-Track System

supported by heads of depart-
ments, including one for Engineer-
ing and another for Business and
Secretarial studies.

In 1980, a new Bahraini Principal,
who was then director of Techni-
cal Education at the Ministry of
Education, was appointed to run
the college. Indicating a significant
change in orientation, in 1982
the administrative structure of
the Gulf Polytechnic changed to
include a Dean in the leadership
position supported by Associate
Dean, Heads of Departments
(one for Engineering, another for
Business and Management, Eng-
lish Language and Personnel), two
industrial liaison officers (one for
each academic department) and a
librarian [2].

Then after Gulf Polytechnic be-
came part of the University of
Bahrain in 1986, it changed its
administration  again, introduc-
ing a Dean, Associate Dean for
Academic Affairs and Assistant to
the Dean for Engineering. Also,

the new College of Engineering
was run by an Academic Council,
formed from the Heads of De-
partments, Dean, Associate Dean,
and Assistant to the Dean, as well
as the Registrar and Librarian [3].
Beginning in 1987-88, under the
umbrella of UoB and with a new
Jordanian President, since no Bah-
raini had that kind of university ad-
ministration experience, the Col-
lege of Engineering took its final
and current shape of administra-
tion. The College introduced De-
partments of Chemical, Civil and
Architectural, Electrical, and Me-
chanical Engineering, and it is now
run by a Dean and the Chairmen
of those four departments [4].

3.0 Faculty Development:

In the late 1960s, faculty came to
the Gulf Technical College from
the level of technicians, with only
a few B.Sc. holders recruited later
in the mid 1970s. Also, the school
faculty was predominantly British,
with a small minority from the

Indian subcontinent. In [977-78,
three Bahrainis joined the faculty,
a mechanical engineer and two
electrical engineers educated in
the UK. and Saudi Arabia. This ad-
dition marked the beginning of a
long process of Bahrainization at
the school.

At the Gulf Polytechnic during
the 1980s, faculty typically held
Ph.D’s, with majority from Arab
countries, especially Egypt, and
a minority coming from the In-
dian subcontinent, Turkey and the
West. At the same time, GP initi-
ated a Bahrainization program for
faculty, whereby young B.Sc. and
M.Sc. holders were sent to UK
to obtain the Ph.D. In mid 1990s,
the College of Engineering in the
University of Bahrain introduced
scholarships to study in western
countries other than the UK, a
step taken to diversify the knowl-
edge base of engineering faculty.
A significant number of Bahrainis
went to the USA. and Canada.
Nevertheless, a greater number
of Bahrainis opted to study in the
UK. due to its geographical and
historical proximity to Bahrain. At
present, 64% of engineering facul-
ty in Bahrain holds PhD’s from the
UK, while I'1% took their degrees
from the USA, 7% from India,
and 7% from Turkey.

4.0 Academic Programs De-
velopment:

Gulf Technical College (GTC)
developed two lines of studies:
engineering and business. The
courses offered were modeled
after those in the UK, and the
medium of instruction was English,
giving its graduates an advantage
in employment in industrial and
banking sectors over those from
other Arab universities. Available
engineering programs began at
the craft and technician levels, and
were based on the UK's City and
Guilds (C&G), the leading voca-
tional awarding body in the UK,
established in 1878. Tests were
brought from the UK and then
marked there as well, with certifi-
cates issued by C&G. The courses
offered included the Full Techno-
logical Certificate (FTC), Ordinary
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This paper outlines the development of engineering education in Bahrain.

A review of Engineering Education

[t then shows how en-

gineering education went through different phases, starting from vocational and craft studies and
culminating in present-day Ph.D. programs. In the process, the paper describes the development of
academic engineering faculty, administration, and programs.

1.0 Introduction:

Initially, engineers, technicians, cler-
ical staff, accountants and other
professionals were recruited from
the Indian subcontinent and the
UK. BAPCO (Bahrain Petroleum
Company) initiated a series of in-
house training programs.The most
successful was the apprenticeship
scheme in 1956 in which primary
school graduates had the oppor
tunity to learn a skill and a earn a
salary mainly in technical fields. In
addition, the oil company started
full-time courses based on the
British General Certificate of Edu-
cation at the Ordinary Level (GCE
O Level) for employees who met
the academic requirements. Stu-
dents who did well were offered
the opportunity to continue their
studies in the UK where many of
them joined engineering programs
and by the mid-1960s began to
graduate and work as qualified
engineers.

In the meantime, primary, second-
ary and technical schools were
established by the government for
students of both sexes. Supported
either by the government or their
families, many Bahraini students
continued their education abroad
in Arab countries, the UK, US.A.,
and the Indian subcontinent. The
number of Bahraini students
studying abroad increased steadily,
from 38 in 1955 to 1619 in 2001,
with approximately 14% of the lat-
ter studying engineering.

2.0

ment
The first seed for engineering
education was planted in 1968

Institutional Develop-

Saudia India
Arabi %
Other 0% 7%

I'1%

Turkey - -

7%

]

PhD Degrees in Bahrain

Bahrain

0% -

USA
I'1%

UK
I:l 64%

[IBahrain I USA [ J Uk [] Turkey I Other [ Saudia Arabi [ll] India

Figure |: Ph.D. degree holders distribution

Source: Faculty websites at Bahraini universities

when Bahrain, Qatar; Abu Dhabi,
and Oman, with help from the
British government, founded the
Gulf Technical College (GTC) in
Bahrain. It began with |8 students
and 3 teachers in a temporary
location within BAPCO in Awali
before moving to its current loca-
tion in Isa Town [1]. Bahrain was
selected to host the school be-
cause the majority of the students
were Bahrainis and more were
expected to join. At that point,
the other participating Gulf States
were beginning to build their own
systems of primary and secondary
education.| n the 1970s, while Qa-
tar, Abu Dhabi and Oman were in
the process of establishing colleg-
es and universities at home, GTC

was renamed the Gulf College of
Technology (GCT). Then in 1981,
it was renamed again, this time be-
coming the Gulf Polytechnic (GP),
a term borrowed from the UK.
This change was a reflection of
the fact that GTC was beginning
to offer standard B.Sc. programs.
Finally, in 1986 GP merged with
the University College of Sciences,
Arts and Education (UCSAE) to
form the new University of Bah-
rain (UoB), and the College of En-
gineering was established as one
of four colleges forming the new
national university.

The British administered the Gulf
Technical College until the 1980s.
At the top of the administrative
hierarchy was a college Principal
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the structure. hardening. This type of cracking
can be seen in poorly laid concrete
on upper surface of slab following
approximately the top reinforcing

pattern. The obstruction to the

’_Modern high-strength cements are
ground much finer than earlier. They
liberate heat of hydration much faster
and increase the risk of setting up a
thermal gradient in a thick member.

[ 6. Technical Report No: 22 of the
Concrete Society indicates various
non-load induced cracks that can

plague the concrete in a structure.
It shows their most common
locations, their primary and
secondary causes, remedies and
approximate times of appearance,
and is therefore a good general
guide. More details may be found
in the report itself.

[7. A designer doing voluminous
computations of crackwidth should
perhaps first ensure that the mix
of the concrete going into the
structure is properly designed and
followed because excess of cement
alone can lead to loss of quality in
respect of cracking behaviour.

[8. Caution against using too finely
ground cement for not so high
grades of concrete is also called
for. Modern high-strength cements
are ground much finer than earlier.
They liberate heat of hydration
much faster and increase the risk
of setting up a thermal gradient in
a thick member. So, where cracking
behaviour is a critical consideration,
use of a very finely ground high-
strength cement may not be
favoured.

9. For preventing excessive
drying shrinkage of concrete, it is
important to protect the concrete
surface by continued  curing.
Members with large thickness,
or those cast in adverse ambient
condition, will require greater care.
Premature exposure by removal of
forms also can aggravate the risk.
In control of drying shrinkage, the
effect of water content and mix
proportions is most important.
Choosing the lowest water-cement
ratio practicable is necessary from
the viewpoint of cracking resistance
also.

also
before

20. ‘Settlement cracking’
appears in  concrete

downward movement of solid
particles by the reinforcement
grid is the obvious cause. The
incompatibility of the concrete
mix, placing, and compacting
techniques with the reinforcement
arrangement contribute to the
distress. This can be controlled by
slightly revibrating the concrete
before its initial setting. Plastic
shrinkage cracks (which start at
top and descend downwards,
sometimes following the
obstruction-creating path of the
reinforcement grid and sometimes
appearing normal to  wind
direction) can be controlled by
robust timely trowelling. They are
caused when the rate of surface
evaporation is faster than the rate
of internal bleeding (rising upward
of water in fresh concrete).

21. The assumption of uniform
stress distribution over the total
‘effective’ compression flange width
only brushes aside a considerable
deviation of stresses at the flange-
edges. But such
do not spell any trouble nor do
they signify any gross error. Gross
errors occur when the designer
fails to subjectively account for the
possible significant impact of the
inherent inaccuracies of his analysis.
In spite of the large sophistication
in the tools of mathematical
analysis of a structure, a ‘structure’
design can hardly live by
computation alone. Unless design
decisions are supplemented by
subjective engineering judgement
of the actual structural behaviour,
the finest efforts may end in
disaster. This lesson has been
learnt the hard way many times
in this century. All the brilliant
mathematics of the first Tacoma
Narrows bridge design did not
save it from the collapse due
to aerodynamic instability. The

inaccuracies

small geometric  inaccuracies
ignored in analysis brought about
startling disasters of mighty
steel bridges. Added to all this
are the unavoidable differential
temperature stresses even whose

prediction is inaccurate.

22.In some of the recent concrete
bridges some unsightly cracking
has appeared due to tensile
stresses ignored in common design
practice. The principal agent in
these cases has been identified as
temperature variation. Leonhardt
has reported instances of severe
unanticipated cracking of beam
webs due to non-uniform
temperature  distribution
consequent stresses.

Elgle!

23. Priestley has talked about
thermal-stress-induced cracking of
prestressed concrete box girders
of a major urban motorway
viaduct in New Zealand. All
this cracking was found to be
strongly correlated to the ambient
temperature and solar radiation.
lgnoring these stresses, as we
have been doing in earlier design
practice, cannot but be termed as
a gross error. While these stresses
may he pre-calculated, cracking
of concrete due to them cannot
he avoided unless sections are
thin. Best bet is to provide closely
spaced reinforcement bars of
small diameter along the skin in
crack-critical zones. This will allow
more cracks
width. Here again quality control
exercised in making the concrete
will greatly help in limiting the total
cracking.

but of narrower
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’_Restraint to free deformation while
concrete hardens is the primary cause
of random non-structural crack-
ing. Cracking can occur in otherwise
sound concrete when still fresh due to
the tendency of concrete to contract,
caused by loss of moisture or change
in temperature.

by the structural designer (Some
microcracks may also get healed
partly or completely with the
crystals precipitating during the
continued hydration of cement.
But this autogeneous healing
does not problems.)
They nevertheless create, through
their geometry, zones of potential
fracture. So it is but expected
that any excessive micro-cracking
that occurs before hardening of
concrete may prove to be the
major source of cracking distress in
the service life of the structure.

solve all

9. Restraint to free deformation
while concrete hardens (plastic
shrinkage, plastic settlement, etc.) is
the primary cause of random non-
structural cracking. Cracking can
occur in otherwise sound concrete
when still fresh due to the tendency
of concrete to contract, caused
by loss of moisture or change
in temperature. Other reasons
are differential settlement over
obstructions, such as large pieces
of aggregates or steel, separation
of aggregates and matrix due to
settlement of latter with local
bleeding under coarse aggregate.
Segregation and faulty compaction
result in voids and honeycombs.

|0. Even when deficient quality
of construction induces excessive
microcracking which soon develops
into visible cracks, these may lie
undetected for long despite their
early appearance. These are usually
obscured at early age of concrete
by water bleeding initially to the
surface of concrete. All looks
well until the curing is over or
the concrete is put into service.
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Unfavourable ambient conditions
soon magnify the damages for all
to see and ponder over. But post-
mortem analysis often ignores the
original sin.

| I.The tensile strength of concrete
develops very slowly and the
concrete obviously remains very
vulnerable to cracking at a young
age. Deficiencies in composition
of concrete, placing and curing,
etc, and more significantly the
adverse environmental conditions
(wind, heat and cold) are agents
which magnify the distress. Even if
visible cracking is not very evident,
due to severe microcracking, the
tensile strength of the hardened
concrete may be much smaller than
anticipated and severe cracking
distress under subsequent load-
induced tensile stresses can occur.

[2. As mentioned earlier, cracking
in concrete yet to harden, can
be attributed basically to (I)
temperature change, and (2)
drying shrinkage. The mechanism of
cracking due to temperature change
is simple enough to appreciate.
Cement liberates heat during
hydration. While temperature rises,
the plastic concrete hardens as it
cools.A temperature differential can
thus be set up between the outer
and inner portions of the concrete
mass during this temperature
change. This can be aggravated by
environmental conditions. Restraint
to free deformation results,in tensile
stress (not necessarily flexural).

[3. Similarly, drying shrinkage
generates tensile stresses due to
restraint of deformation. Drying
is largest at the exposed surface
which tends to shrink more than
the interior, yielding a restraint to
the deformation of interior layers.

[4. Conscious efforts to reduce
these restraint stresses and the
consequent risks of cracking in
plastic concrete may involve some
elementary care in making good

concrete. For reducing the cracking
caused by temperature change,
the temperature in the interior of
concrete must be kept down and
there are many ways of doing it.The
most obvious one is to strike at the
grass-roots. Cement is the source
of heat of hydration. So the less
the cement, less is the temperature
change. Of course, cement is also
the primary source of strength. So
an optimum quantity, just enough to
gain the desired strength, should be
used. Non-optimal use of cement
may make the concrete costlier
or even stronger than desired but
never betterl Merely richer mix
for the same target strength can
in the limit be poorer in quality. It
has been reported from a survey
of a number of mass concrete
structures in USA that the only
concretes free from cracking were
the ‘leanest. Perhaps temperature
differences alone cannot explain
the observed better cracking
resistance of leaner mixes. Lower
modulus of elasticity and lower
drying shrinkage characteristics
may also contribute equally.

I5. The above elementary rule of
making better concrete with less
cement may be too well-known
to be restated. Yet it remains a fact
of life that misconceived reliance
on liberal
content to compensate for lack of
controls on construction quality
continues. Accent should be on
durability and bond more than on
extra strength alone. This calls for
coarser gradation. cleaner dust-free
aggregates of good quality, tight
water- cement ratio, casting in low-
wind low-heat low-cold weather,
with adequate curing. It is worse
when people add extra cement
hoping it will ‘take care’ of strength
when the worker quietly adds more
water arbitrarily to permit him an
easier workability locally. This in
fact leads later to all sorts of non-
load-induced random cracks that
subsequently accentuate, which
ultimately destroys the integrity of

addition to cement
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CURE AGAINST CRACKING OF CONCRETE -
NOT BY CALCULATIONS ALONE!

[Dr. V. K. Raina)

Advisor: Bahrain-Qatar Causeway
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I.  Cracking and crackwidth-
prediction-and-control have been
much in the limelight in recent
years. The problem has engaged
growing attention of researchers,.
Code-makers,  designers  and
constructors, to such an extent
that it almost selects itself as one
of the most discussed topics of the
last decade, among people dealing
with concrete.

2. All this talk about crackwidth-
computation may lead one to
believe that the panacea of all ills
lies in accurate prediction of flexural
crackwidth or shear crackwidth.
Nothing could be farther from
truth. Computing crackwidth is an
important design task but a designer
with overreliance on crackwidth-
computation for crack control may
soon find it disappointing.

3. Cracking of concrete occurs
due to tensile stresses. But the
occurrence of such tensile stresses
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4. There are other kinds of tensile
stresses. It is, therefore, to be
expected that the concrete
structure remains unimpressed by
the most sophisticated prediction
of flexural crackwidth and may
crack due to these other tensile
stresses.

5. One of the commonest causes
of cracking in structures is the lack
of reinforcing at locations where
significant tensile stresses occur
under predictable or unpredictable
combinations of effects. Another
kind comprises avoidable
‘deficiencies in construction quality
of concrete resulting in so-called
plastic cracking'.

6. In concrete, seeds of most
cracking distress are sown before
full  hardening and application
of loading. Deficiencies and
consequent damages that have
been done to concrete at birth
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unhealed scars. Reinforcement
does not help, and computations
g0 haywirel

7. To guard against such cracking,
one must understand one's
concrete better: It is a multiphase,
inherently heterogeneous, complex
material. In  engineering use
we interpret the behaviour of
concrete at phenomenon level,
which can be deemed as little
better than prescientific. The status
of knowledge on microstructure of
concrete and associated theories
of crack propagation and fracture
of concrete have grown fast in
recent years. It is now clear that
microcracks, lying hidden from
view, hold the key to the cracking
behaviour of concrete like all other
properties pertaining to strength
and deformation.

8. Microcracks are minute flaws
or discontinuities inherent to
heterogeneous nature of concrete.

They appear in concrete, not yet
loaded, or lightly loaded while
lying in the forms, waiting to gain
its mechanical strength. The cracks
are too narrow to falsify the use of
elastic theory or the assumption of
a homogeneous isotropic material

may be traced to various sources
other than flexural tension. Had
flexural stresses been the one and
only reason for tensile stresses in
concrete, ‘full' prestressing would
have easily solved the problem!

or at a very young age cannot be
undone after it matures and is
put into service. If visible cracking
has not appearing already in the
concrete when poorly made, it
remains very vulnerable due to

concrete is a multiphase,
inherently heterogene-
ous, complex material.

In engineering use, we
interpret the behaviour of

concrete at phenom-
enon level, which can be

deemed as little better
than prescientific

ISSUE 45 | July 2007 I8 yu2imnll




children, along with BBQ and
seating areas, as well as boardwalks
with waterfalls and fountains.

A contract valued in excess of
$250 million to develop the
concept design and construct the
entire project has been awarded
to Bahraini-Greek joint venture,
PCC-Terna.

According to Christos A Poullaides,
Managing Director of PCC and
Vice-Chairman of PCC-Terna,
the company brings its extensive
expertise and experience, with
similar projects of this magnitude
and complexity in Europe and
across the Middle East, to ensure
the synchronisation of all aspects
of the undertaking in order to
deliver on time and on budget by
December 2009.

Asteco Property Services
Company is exclusive sales and

marketing agency for Marina
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West. Pre and early sales activity
has resulted in more than 10 per
cent of the development already
being sold to buyers and investors
from Bahrain and the GCC
including Saudi Arabia, and to
expatriates from North America,
Europe and Asia.  Purchases have
been for permanent, holiday and
retirement homes as well as for
investment purposes.

“Our role with Marina West is to
extend the professional expertise
of our team and to provide
buyers
tenants with services spanning
property leasing,
retail leasing, sales
consultancy and development,’
said Andrew Chambers, Managing
Director of Asteco Property
Services Company.

investors, home and

sales  and

investment

“From our experience we expect
strong acceleration of our early

et
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success as more people become
aware of Bahrain's real estate
sector; its price advantages, its
supportive legal framework and
economic stability, as well as,
of course, the inherent value
presented by the Marina West

community.”

Marina West's |, 2, 3 and 4
bedroom freehold apartments,
duplexes, simplexes, penthouse
suites and townhouses range in
size from 92 to 545 square metres.
A variety of prices — which begin
at BD 41,525 for a | bedroom
duplex — enable a wide cross
section of buyers and investors
from Bahrain and beyond to
gain freedom and independence
from the empowerment of home

ownership.
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Marina West will be Bahrain's
largest gated beachfront residential
community, comprising 346,372
square metres of residential,
retail and leisure space, Its ||
towers will accommodate more
than 1,280 luxury apartments,
duplexes, simplexes, penthouse
suites and townhouses.  About
7,000 square metres of high
quality retail units, a supermarket,
restaurants, spa and fitness centre
and car parking for approximately
2,000 cars are provided for in the
two levels of common podium at
lower floors. It also consists of a
full range of leisure, recreation and
entertainment facilities in addition
to the marina and a private
beach.

Location

Conveniently located on the
southern tip of Budaiya village,
Marina West is only a |5 minute
drive from the capital, Manama,
five minutes from the King Fahad
Causeway linking Bahrain to Saudi
Arabia and 25 minutes to Bahrain
International Airport. For residents
and investors alike, Marina West
presents the perfect setting for
those based in Bahrain, the Eastern
Province of Saudi Arabia and even
further afield.

Residences

The |l symmetrically arranged
towers afford residents azure sea
views stretching across the Gulf
to the West and panoramic views
across the date groves to the
skyline of Manama to the East.Each
tower will feature three high-speed
elevators and spacious reception
areas, while the residences will
each be appointed with central
air conditioning,  television,
radio, telephone and internet
connections. Residents also enjoy
proximity and easy access to the
community’s numerous amenities
and services.

The elegantly appointed towers
will  feature attractive balcony
facades, impressive
areas and a host of luxury fittings.
Boulevards, podiums,and fountains
add to the aesthetic charm and
appeal of Marina West. Ample
parking facilities —around 2,000
spaces for residents and visitors
— along with sophisticated security
systems and services will ensure
limited and preferential access for
tenants and their guests.

common

High quality retail, leisure and
lifestyle attractions will include a
I30 metre long stretch of private
beach, marina with mooring
facilities for up to 70 boats, a
spa and health club, children’s
playground, cafés and restaurants,
supermarket and medical centre.

Private beach and marina

Residents and members  of
the spa and health club will
enjoy a west facing, beautifully
landscaped private beach, fringed

TERR] TER.T?

by palm trees and accessed via a
boardwalk. The adjacent marina
will also offer a host of food and
beverage and other facilities.

Shopping and Leisure

Residents and guests can enjoy
the full range of shopping and
leisure amenities, while selected
facilities will be available to the
general public to create a sociable
and exciting atmosphere in Marina
West's restaurants, cafes, boutiques
and supermarket.

Hotel

Marina West includes in its master
plan a luxury hotel with all its
attendant facilities. Negotiations
are ongoing with a world class
operator and should be finalized
in the near future.

Gardens and landscaping

Marina west will have landscaped
gardens with safe play areas for
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Residents and guests
can enjoy the full range
of shopping and leisure
amenities, while selected
facilities will be available
to the general public to
create a sociable and
exciting atmosphere in
Marina West's restaurants,
cafes, boutiques and
supermarket.
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Marina VWest, Bahrain
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elements of the project — viz. Power, Reduction, Cast-
house, Carbon and Infrastructure to oversee all activities
& functions, to provide necessary approvals and liaison
with ECM & EPCM contractors to streamline & facilitate
speedy completion of the project in the best interests of
the Owner.

For startup operations, Alba had separate Startup Team
headed by the other General Manager — Startup with
4 Startup Area Managers started its work in early 2004.
Most of the front-end engineering was carried out during
feasibility stage. However, balance front-end engineering
continued during the early part of planning phase and
then scope was locked-in.

Alba also decided selection of Aluminium Technology sup-
plier from different technology suppliers.

This planning and engineering / procurement helped,
streamlined and facilitated all activities of the project.
The project was divided in many elements and was not
awarded to one Design / Build contractor to maximize the
participation of the local contractors in the construction
activities. Since Alba had an experienced locally trained
resources of manpower pool, who were aware about
Alba’s exact requirements of the project viz. materials,
equipment, tools, manpower, consumables, operations &
maintenance problems and above all, Alba Management
had full confidence in their capability, Alba Management
decided to put Owner’s team in full control and coordina-
tion of all project activities including guiding ECM & EPCM
contractors' team engineers. Thus Alba utilized their tal-
ented local resources.

Execution Phase:

Execution was carried out with detailed day-to-day plan-
ning by ECM & EPCM contractors and all activities were
directed and followed-up by their team. Owner's team at
every level closely monitored these.

Control Phase:

Controls were in place by detail Project Procedures. High
Powered Steering Committee consisting of Owner, ECM
& EPCM Executives were meeting regularly and reviewing
the project progress and decision taken to solve / mitigate
any problems, which arose during the period.

Owner’s team was in overall control and approval of all
contract amendments, variations, scope changes & associ-
ated cost consequences. ECM and EPCM contractors had
no authority of approval of changes or cost adjustments.
Authorities at appropriate levels (Project Committee
and Peak Committee) were in place to approve all scope
changes and cost variations by the Owner.

Risk assessment were carried out continually, during De-
sign stage, Construction stage and Startup stage, in each
areas with a view to identify key items affecting the project
and appropriate mitigation actions were put in place.

Proper Communication Strategy was kept at every
level and alignment sessions were done between Owner
Project team, Owner Startup team, ECM team, EPCM
team and Alba’s other departments regularly and all
discussions were documented.

Proper Communication Strategy was kept at every lev-
el and alignment sessions were done between Owner
Project team, Owner Startup team, ECM team, EPCM
team and Alba’s other departments regularly and all dis-
cussions were documented.

Closeout Phase:

Project closeout procedures were in place with appropri-
ate forms. A walk down with ECM / EPCM contractor’s
team, Owner's Project team and Owner's User team took
place for each hand-over and proper hand-over & take-
over was carried out. Punch list were prepared and later
followed-up with sub contractors to attend and all punch
items were closed appropriately on the list. Al as built
documentation such as Operation & Maintenance Manu-
als and As Built Drawings were collected, reviewed and
put into system.

Financial closure followed with warranty statements, war-
ranty bonds and release of retention monies and settle-
ment of claims, if any. Thus Closeout smoothly completed
by End 2005.

Conclusion:

From the details given above, it is evident how all project
management techniques, clear definitions of boundary
limits, alignment of all the project stakeholders, and full
integration with existing plant personnel and facilities
cultivated in the achievement of excellent results for the
organization and of a project worthy of being put forward
for the Project Of the Year: Award wit the international
Project Management Institute (PMI).

Lessons Learnt:

From the experience of the implementation of Alba line

5-expansion project, it was concluded that:

I. Front-end Planning & Engineering should be complet-
ed during the feasibility stage.

2. Define Project Structure & Communication Lines well
in advance.

3. Complete Front-end Engineering and Lock- in Scope
with the involvement of O & M staff.

4. Complete all Financial-hedging requirements prior to
award of ECM and EPCM packages.

5. Provide value added to the community in the form of
Training & Technology transfer.

6. Capitalise on the benefit of integration with the exist-
ing know-how and facilities.
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The graphical location of ALBA company

High capital cost items were identified and scheduled
the payment for the same as near to the first metal
date as possible.

JAlba tendered the provision of a Project All Risk In-
surance policy covering the whole of the expansion
project. However, after negotiation, the power station
has its own separate All Risk Insurance policy and
the smelter was covered under the Project All Risk
Insurance policy.

A case study on the line 5 project finance strategy
has been compiled by two visiting Professors from
Harvard Business School, USA. This has since be-
come part of this prestigious business school's cur-
riculum for Graduate students.

Project Initiation Phase:

During the initiation phase of the project in June
1999, Alba board decided to initiate study to estab-
lish the feasibility and economic viability of the con-
struction of line 5 and associated facilities to increase
the production capacity. During November 2001,
Alba board directed to implement the project.

Planning phase:

The strategy of implementation of the project was
defined during the feasibility study. This was reviewed
and ratified prior to proceeding. The scope of whole
expansion project was separated in two manageable
elements, which comprised — |. Power station devel-
opment and 2. Smelter development. Primary inter-
face between the two were agreed at high voltage
cable termination of the rectiformers.

guaimnll @ 1SSUE 45 | July 2007

over 500 Million USD of the project
cost were spent inside Bahrain.

Engineering & Procurement:

I. Power Station Development:

For power station development, Alba issued the
tender and awarded the contract to ECM Engi-
neering Construction Management Services con-
tractor to develop power plant Package.

ECM contractor then developed and issued ten-
der and Alba awarded Engineering, Procurement
& Construction (EPC) contract for the power
plant.

In addition, Alba awarded procurement alone
contract for the power distribution system (PDS)
Equipment and Installation contract for power
distribution system.

ECM and Owner's team managed all the activities
& functions of power plant complex.

2. Smelter Development: For smelter development,
Alba tendered & awarded the contract to EPCM-
Engineering, Procurement and Construction Man-
agement Services contractor.

The EPCM contractor then developed necessary

number of turn key or lump sum packages —54 for
construction of the plant, purchase orders — 108
for all ancillary equipment and 45 technical services
agreement which were awarded by Alba.

Alba had a experienced project area teams with six
Area Managers who in turn were reporting to Gen-
eral Manager — Expansion Project for each of the




77 days instead of planned 100 days that is — 23
days ahead of schedule on 15" May 2005 against
planned date of 07 June 2005 without any lost
time injuries (LTls). This sets a new benchmark
schedule for other smelters in the world of Alu-
minium industry.

. Achieved stretch goals of Training for Bahrain.
Alba as one of the nation’s largest employer with
award winning Bahrainisation rate of 86%, Alba
has always considered its duty to develop its hu-
man resources through local recruitment, long
term training and development.

Keeping this objective in mind, the “Training for
Bahrain” scheme was designed and implemented
by Alba in cooperation with the Ministry of La-
bour and with line 5 EPCM contractor, Bechtel.
This facilitated the employment of young and
un-employed Bahrainis in the local construction
industries within the growing industrial sector of
the Kingdom of Bahrain.

Alba allocated the necessary budget for this
scheme. EPCM contractors started training the
participant with construction based skills through
theoretical and on the job training. This ultimately
guaranteed participants rewarding employment
opportunities with the local contractors.

By the start of year 2005, the programme sur-
passed its target, boasting a record of more than
800 graduates trained and employed by the local
contractors apart from direct recruitment of over
400 Bahrainis by Alba to run its operations.

This undoubtedly sets a benchmark in National
training and development excellence.

. More than 500 Million USD spent inside Bah-
rain

As one of the largest companies of Bahrain, Alba
considers its duty to spent part of the project
cost within Bahrain to benefit local contractors,
vendors and consultants. Thus boost Bahrain local
market and its economy.

With this point in mind, over 500 Million USD
of the project cost were spent inside Bahrain.
Due to this, local contractors benefited not only
economically as also got exposed to international
work practices and standards implemented by
Alba and their international contractors.

. Aluminium Technology transferred to local com-
panies.

EPCM contractor introduced the use of reverse
E-auction bidding system in the local market to
achieve significant cost savings and educate local

Alba has always considered its duty to develop its
human resources through local recruitment, long

term training and development.

suppliers on this new international procurement
technique. This proved to be time saving and
commercially viable whilst maintaining strict bid-
ding procedure and transparency.

As a result of successful local bidding and manu-
facture, the understanding of proprietary Alumim-
ium technology was transferred to local compa-
nies. This, in some key areas, has enabled them to
bid for major equipment internationally, and won
contracts for goods manufactured in Bahrain and
transported overseas.

7. Unique Finance Strategy.
To meet the objective of the Line 5 project, a Fi-
nancial Advisory unit was established reporting
to CEO for development of finance strategy. The
creative thinking in the finance methodology, the
project cost was made up of a combination of
10% equity and 90% debt instruments.

The total debt was financed through five tranches
namely:

[.29% - Commercial,

2.17% - Metal,

3. 14% - Islamic,

4. 18% - Export Credit &

5.12% - Local Bonds.

These were contributed from more than 40 institu-
tions. This benefited the project by creating competi-
tion in the market.

Initial nine months of the project were financed using
bridge loan facilities, while awaiting approval of first
financial draw down.

Owner — Alba covered foreign currency exchange
risks. In order to meet this policy, the contractors
provided a detailed schedule of cash flows by cur-
rency, which was used as a basis for arranging cover.
A hedge on 1550 Million USD borrowing was made
at the early start of the project. 900 Million USD were
hedged as floating with “Cap & Floor"” and 650 Mil-
lion USD were hedged as fixed interest, which now
is well below the current LIBOR rate. Both hedges
covered a period over the amortization of loan.

It was anticipated that a number of major packages
would involve supplier sourced export credit facilities,
arranged through a variety of export credit agencies.
The tender packages were prepared accordingly, to
obtain the maximum benefit from these facilities.
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History:

Aluminium Bahrain - Alba was incorporated by char-
ter in 1968 and officially commissioned on | I May
1971 as a 120,000 tones per annum Smelter.

Today, the company produces more than 840,000
tones per annum, having expanded in years 1981,
1990, 1992, 1997 and 2005 making the smelter the
largest single site modern producers of Aluminium
in the world.

The three shareholders of the company are:

I. The Government of Kingdom of Bahrain with a
share of 77%

2. The SABIC Industrial Investments, Kingdom of
Saudi Arabia with a share of 20% and

3. Breton Investments with a share of 3%.

Alba Line 5 Expansion Project consisted of:

[. 650 MW combined cycle power plant develop-
ment with a power distribution system to inte-
grate it with the existing power stations.

2. 1.2 kilometer long potline (longest potline in
the world at the time) development having 336
pots of AP-30 Pechiney, France technology — 325
kAmps and 310,000 tones per annum capacity
with associated facilities.

3. Full Carbon plant including Bake oven, Rodding
shop and Bath treatment plant.

4. Casthouse with wheel and vertical D.C. Casters
for billets.and

5. Plant utilities.

Project Major Accomplishments were:

I. World class Safety Record.

With only 6 lost time injuries (LTls) in more than
28 million man-hours worked, the project boast-
ed a commendable lost time injuries frequency
rate (LTIFR) of 0.043 (LTIFR = 6 x 200,000 /
28,000,000 = 0.042857).

The LTIFR measures the safety performance of
global construction projects by calculating the
frequency of lost time injuries (LTIs) per 200,000
man-hours. The American construction industry’s
average LTIFR is 4.

The Alba line 5 project proudly ranks as one of the
safest projects in the global construction industry
and was bestowed with EPCM contractor — M/s
International Bechtel Company’s corporate award
of * Environmental, Health and Safety — EHS Team

The Alba line 5 project proudly
ranks as one of the safest projects
in the global construction industry
and was bestowed with EPCM
contractor — MI/s International
Bechtel Company’s corporate
award of “ Environmental, Health
and Safety — EHS Team of the
Year”.

2. WVell within Budget.

The budget was set for the project as per feasibil-
ity study at US Dollar 1,703 Million for 288 pots
reduction line. The final agreed project scope in-
cluded 336 pots Reduction line without impacting
the original budget.

Project planned versus actual expenditure is tabu-
lated as under:

An allowance of 74 Million USD for contingency
was not utilized. Financing consisted of 10% eq-
uity and 90% debt instruments.

. New Benchmark in Schedule for Aluminium in-

dustry.

The schedule target for the project as per feasibil-
ity was to award ECM contract by |1/04/02 and
EPCM contract by 06/05/02, Tapping first metal
— 27 months from EPCM contract award date and
Full production — 30 months after EPCM contract
award date.

However, with agreed increased scope (by 17%)
of 336 pots from 288 pots, Alba completed its
construction of potline 5 by 2 weeks ahead of
schedule on 28" February 2005 against planned
date of 14" March 2005.

The start up of all the 336 pots was completed
in 77 days, as the fastest and safest start up in the
world, which is again of 23 days over our stretch
target of 100 days safe start up.

The Gain of 23 days in schedule generated ad-

of the Year". ditional revenue of 39 million US$ for ALBA. Safe
start-up of all 336 pots were completed within
Element Project Budget Actual Result Savings / Gain
Total Project Budget |,703 Million USD [,646 Million USD 57 Million USD
Smeiter Cost per 3700 USD 2,900 USD 800 USD
Installed Tone
Project IRR 13% 14.2% 1.2%
Project NPV 828 Million USD 921 Million USD 93 Million USD

Table: Project planned versus actual expeneliture
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The Complete over view of ALBA

The case study describes how
several major accomplish-
ments were achieved on Im-
lementation of |.7 billion US
ollar Alba Line 5 Expansion
Project. This presentation is
to share the knowledge with
other Project Management
Practitioners.
The project was one of the
Mega Industrial Projects im-
. plemented in the Gulf Region,
s Inthelast 5 years.
o s
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IMPLEMENTATION OF ALBA

LINE 5 EXPANSION PROJECT

Executive Summary

Major Accomplishments were:

I. World class Safety record.

2. Well within Budget.

3. New Benchmark in Schedule for Aluminium In-
dustry.

4. Achieved stretch goals of Training for Bahrain.

5. More than 40% of the project budget spent in-
side Bahrain.

6. Aluminium Technology transferred to local
companies.

7. The financing methodology was chosen as a

Case Study on Finance Strategy by Harvard
Business School, USA.

Project Success Factors were:

I. Front-end Planning & Engineering at Feasibility
stage.

2. Project Structure with use of ALBA's local man-
agers, engineers, and O & M staff.

3. ALBA higher management’s confidence in the
Project team.

4. Contract Management approval structure.

® N o

. Communication & Alignment between Project
Stake holders.

. Unique Finance Strategy.

Risk Management.

. Procurement through E-auctions & use of
EPCM'’s worldwide network facilities.

. Use of local consultants, vendors & contractors
for 40% works.

Lessons learnt from the implementation of
this mega project were:

. Front-end Planning & Engineering should be
completed during the feasibility stage.

. Define Project Structure & Communication
Lines well in advance.

. Complete Front-end Engineering and Lock- in
Scope with the involvement of O & M staff.

. Complete all Financial-hedging requirements
prior to award of ECM and EPCM packages.

. Provide value added to the community in the
form of Training & Technology transfer.

. Capitalise on the benefits of integration with

the existing know-how and facilities.

Eng. Hussain Hassan Al-Ali- ALBA

Eng. Shandool Derai - PMP
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to develop the engineering profession
in Bahrain is to promote engineering

competencies, starting from the
encouragement of talented young
students in cooperation with the

Ministry of Education through the
creation of an award, ideally a study
abroad grant, for the best design by a
high school student.

As to how the strategic growth
of the group was achieved,
Mr. Janahi explains, I founded
AAJ Holdings B.S.C. (C) as the
strategic umbrella that would
guide the group’s business
strategy. This ushered the en-
trance of the group into large
to mega scale project devel-
opment such as the Bahrain
Financial Harbour and Marina
West Projects in the Kingdom
of Bahrain and the Blue City
in the Sultanate of Oman. He
adds, “We founded associated
offices in Cape Town, South
Africa and India” Mr. Janahi
concludes, “Today we employ
over 100 professional individu-
als across all of our subsidiar
ies and affiliates, which | am
proud to say that Bahraini em-
ployment constitutes around
45%."

Amazingly, along side this multi-

Mr. Janahi and HRH_PM

Mr._Janahi Prince Andrew

tude of building projects and the
rapid expansion of the group,
Mr. Janahi managed to find time
to raise four young daughters
with his wife Zainab.

We asked Mr Janahi on his
thoughts on how the Bahrain
Society of Engineers can devel-
op to enhance the engineering
profession in the Kingdom of
Bahrain...

Mr. Janahi states, “In my opin-
ion to develop the engineer-
ing profession in Bahrain is to
promote engineering com-
petencies, starting from the
encouragement of talented
young students in cooperation
with the Ministry of Education
through the creation of an
award, ideally a study abroad
grant, for the best design by a
high school student. The Bah-
rain Society of Engineers could
approach the private sector
for the fund raising aspect and
a jury committee from the pri-
vate sector could also be as-
sembled to judge presented
works.”

He adds, “The same can be
done for the best engineering
project every year. This project
can be of any engineering dis-
cipline. In doing so, the engi-
neering culture and values will
be propagated and the quality
of engineering in the Kingdom
of Bahrain will be enhanced.”

Finally we asked Mr. Janahi
on his views about the in-
vestment projects which are
ongoing in the Kingdom of
Bahrain and his expectations
for the Kingdom in the fu-
ture...

With his characteristic smile,
Mr. Janahi says, “Bahrain is a
loved place, especially by the
gulf people. We have fantastic
human qualities; such qualities
can and should be used to at-
tract foreign investment to fur
ther develop our economy.’

As for the shapes of things to
come, Mr. Janahi says that for
the future, “Developing and

modernizing  existing  infra-
structure, industrial building,
developing financial centers

and residential growth to cope
with the increasing demand
are the key challenges to a
better future. We have done
allot but we still have allot to
do here.We cannot deny that
we have come a long way in
terms of development, but we
must always strike to further
perfect and develop what we
have achieved, as a lot remains
to be done. | believe that what
Bahrain needs most now is a
long-term, centralized, inte-
grated plan where all efforts
converge to vield a vision for
sustainable development.”
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Although | was the youngest
competitor; | won the contract,
and until this day | believe that
my mother's prayer was a de-
ciding factor.”

Discussing how his business de-
veloped from an architectural
firm to a regionally renowned
group of companies. ..

When discussing the leaps
and bounds growth of the
group, and while reiterating
that the driving force behind
the growth of the group is

Mr: Janahi HM the King.

Janahi Architects... beginning was to secure a li-

Mr. Janahi comments, “Upon
completing my studies with dis-
tinction, | spent a further yearin
Manchester to conduct more
research and teach young stu-
dents. However, | had to come
back to Bahrain to help in my
father's business, which was on
the verge of collapse. | spent
the next nine months clearing
up that business.”

When talking about the es-
tablishment of his practice,
Mr. Janahi's eyes light up with
enthusiasm, “| decided then to
start my own small business.
| did not have any money to
start anywhere, so | set up
shop from my brother Mah-
mood's house.”

With humbleness, Mr. Janahi re-
calls, | still remember my first
project which was a residence
at Muharrag for Mr. Ghalib Al
Mahmood. My first fee was BD
625 for the basic concept de-
sign and BD 2300 for the de-
tailed drawings.”

Mr. Janahi adds, “After a few
months, in 1988, | earned
enough money to set up a
small office in a rented flat
near Manama Municipality
Building. | spent everything |
earned in renovating the of-
fice myself and even bought
a second hand car and some
old furniture from an auction.
| still remember that the big-
gest problem | faced at the

cense from the Committee
of Engineering Professional
Practice (COEPP). | struggled
with obtaining my C-license
as the COEPP was concerned
with my relative limited expe-
rience. Nonetheless, with a lot
of hard work and dedication,
and Allah’s blessings, | managed
to open my office where | was
involving myself in most, if not
all, the office work.”

We asked Mr. Janahi about
his first big break?

Mr. Janahi answers, “| still re-
member the first large project,
the design and supervision
contract of the GOSI Shop-
ping Mall.”

When speaking to us about
how he won the contract, Mr.
Janahi is quick to give credit
to his mother, “At that time, |
was living with my mother in
an apartment across the road
from the empty plot of land at
Horra, where the GOSI com-
plex is currently located. One
day | told her that | would love
to do something with this piece
of land, when she immediately
started praying for me and it
clearly worked.”

With a sincere smile, Mr
Janahi adds, “After a couple
of months later, | was ap-
proached and asked to submit
a design to compete amongst
five architectural design firms.

the hard working culture of
people within the organiza-

tion,

Mr: Janahi explained, “‘Following
the success of the GOSI Shop-
ping Complex,we started work
on my second big project, the
Al A’Ali- Shopping Complex,
an exciting and novel project
that we brought to life in the
Seef District area. During the
same period, in addition to the
Architectural practice (Ahmed
Janahi Architects SPC), | suc-
ceeded in setting up several
entities, including a real estate
development company (Ree-
Moon Consulting WLL), and a
visionary house (Ahmed Janahi
Visions)." He explains that this
diversity of real estate focused
consulting entities has allowed
the group to enlarge its capa-
bilities and expand work out-
side Bahrain by entering other

Gulf Countries.

Mr: Janahi with Al Hariri
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“‘Life was simple as a child
and simple things made

us happy.”

Asking him about his child-
hood and early studies....

Characteristically of Mr Jana-
hi, he gives a genuine warm
chuckle and reminisces: ‘| was
born in Manama in 1959 and
had a very happy childhood.”
Mr. Janahi explains how he
came from relatively humble
beginnings as he recalls, “I still
remember playing football
in the streets of Manama,’ a
sport which he still confesses
an enormous love to this day,
“Life was simple as a child and
simple things made us happy.”

When asked about his first en-
gineering experiences he smiles
and says, " still recall, as if it was
yesterday, how as a child | was
fascinated by solid objects of
different shapes and how they
can be put together in a use-
ful form. As a child, | use to
build cages and shacks for the
animals my mother kept; she
mostly kept sheep and chicken,
so you could consider that as
the beginnings of my interest in
building”

As to his early education, Mr.
Janahi comments: “At primary
school, | disliked reading and
never understood why people
read, so | decided to try physi-
cal work and joined the Man-
ama Technical School's Diesel

Engineering Program where |
learned about tough physical
work." However, he adds, | did
not like these kinds of studies
either”

Mr: Janahi with his brother

“l used to ask this question:
can parents identify the in-
nate character of their children
and depending on this knowl-
edge can they build up their
children's personality to influ-
ence and guide their future?”
Mr. Janahi recalls while adding,
“That's why | always sought the
advice of my family in my ca-
reer decisions.”

When asked who had the
most impact on his career
decisions?

Mr: Janahi replies earnestly,“My
brother had great positive im-
pact on my professional life.
After | completed my techni-
cal school studies | sought his
advice. He listened to me and
guided me to associate my-
self with building and on that
basis | started architectural
studies and never regretted
it” Mr. Janahi did his architec-
tural studies at the Metropoli-
tan University in Manchester,
the United Kingdom and is a
member of the Royal Institute
of British Architects.

Mr. Janahi adds that two more
people greatly influenced his
direction in life, “Our family
friend Mr. Ibrahim Adbul Karim,
who made me see the fruit-
fulness of a good education
and my tutor in Architecture
at Manchester Mr. David Ellis,
who helped me develop a pas-
sion for architecture.”

To this day, Mr. Janahi remem-
bers, with gratitude, those
who provided him with finan-
cial support along the way of
his professional studies, “My
parents, the Bahrain Ministries
of Information and Education,
Manchester City Council, and
the UAE government.”

Mr. Janahi recalled in particular
how during the first two years
of his architectural studies, he
was introduced to Mr. Hisham
Al Shehabi, at the time the
President of Bahrain Society of
Engineers, by Mr. Ismail Al Sha-
fee to ask for financial support
from the Society."| explained to
him my financial situation and
education needs to complete
my studies at Metropolitan
University and how | did apply
for an education grant from
the Manchester City Council.
Mr. Al Shehabi listened to me
carefully, and promised to con-
sider my case.” Mr. Janahi adds
that shortly after their meeting
the Manchester City Council
awarded him a grant. He im-
mediately called Mr. Al Shehabi
to inform him of the news,
“| called him (Mr. Al Shehabi)
from Manchester to inform
him about my grant and | still
remember how he was truly
heartfelt with his delight when
he received my news.”

Discussing his first job and
the establishment of his ar-
chitectural practice Ahmed
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Ahmed Abubaker |anahi

Ahmed Abubaker Janahi, Chairman and CEO
of AA] Holdings Company B.S.C.(C), a re-
nowned name through out the Gulf Region
and particularly in the Kingdom of Bahrain.
An Architect by profession and a vision-
ary developer of a multitude of prestigious
projects including the GOSI shopping mall,
A'Ali Complex, Taib Bank Tower, Bahrain In-
ternational Airport Control Tower and now
the mega crowning projects of the Bahrain
Financial Harbour and Marina West in the
Kingdom of Bahrain and the Blue City in the
Sultanate of Oman.

We had the pleasure of sitting with Mr. Ja-
nahi for a one-on-one interview where he
privileged us with insights of his life from his
early childhood years up to his exceptional
business success as a visionary force in urban
development.
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Dear Reader of
Al Mohandis Magazine!!

Wh ' | this issue was in the pipeline,and in the course
| e of reviewing the investment projects carried
out in the Kingdom of Bahrian, including the Financial Harbour,
Durrat Al Bahrain, Amwaj, Sheraton Twin Towers, Al Areen Bay,
Marina West and RiffaViews, and other projects in order to select
a suitable one to highlight in this issue, we found ourselves asking
a number of simple and ordinary questions.

These questions are: Are all these projects being carried with
systematic, well-studied planning? Where is the role of Bahrain's
engineers, particularly Bahrain Society of Engineers, in these
projects? Is it enough for the Society only to shed light on the
importance of diversifying the type of investment projects, or is
it necessary to introduce a mechanism to enable the Society to
play a bigger role in their planning and implementation?

Some questions related to the quantity and quality of the projects
being carried out were put forward to Engineer Ahmed Abu
Baker Janahi, who is the profile of this issue, and in his capacity
as a member of the Board of Directors of the Bahrain Financial
Harbour, one the most gigantic of these projects, and also in his
capacity as one of the investors and in charge of carrying out the
Marina West Project which joined the list of recently.

Dr. Ebrahim Al Qallaf put forward the same question in the sub-
ject covered in this issue about the e-industry in the GCC coun-
tries and the need for the actual launch of this industry given its
positive economic returns to the Kingdom'’s economic strategy.

Answering these questions may require convening a forum for
engineers, economists, businessmen and those in charge of plan-
ning and implementation of major projects to open the door
for dialogue and discussion and to shed light on the importance
of executing projects to diversify the sources of income and to
provide opportunities of all engineers, in their different disciplines,
to take pushing forward the wheel of the national economy. Such
forum may also result in creating an investment body affiliated
with the Bahrain Society of Engineer to play a more vital role,
through its vision, in implementing the Kingdom of Bahrain’s en-
gineering projects.

Ghada Al Marzooq
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