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Study

Fig.17. Represent speed against Time For All Generators When
The Fault Occurs At Bus No.8 — Without Control

In this case, the fault that lasted for 0.83 seconds results
instability for generator no 1, and generator no 2 while
generator No.3 is still stable. AVR type 3, TG type 2 and
PSS type2 were used for re-adjusting the generators and
the following curves indicates Delta against time and speed
against time after using of the control devices

Fig.18. Represent delta against Time For All Generators When The Fault Occurs
At Bus No.8 — With AVR, TG and PSS Control
= . |

Fig.19. Represent speed against Time For All Generators When The
Fault Occurs At Bus No.8 — With AVR,TG and PSS Control

5. Conclusion

1. The used method in re-adjusting the control equipment is a
new and suitable method.

2. Both TG & AVR had proven effectiveness in re-controlling
instable generators

3. P.S.S had proven its effectiveness in damping the oscillations
that occurs in stable and instable generators after stability.

4. The network of 9 bus bars and 3 generators had given positive
and excellent results

5. This method had succeeded in re-adjusting the control
equipment for instable generator in standard time.
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Study

5.1.1 TG Type I
The TG type 1 is defined by the block diagram shown in Fig. 2 :

Toadar T
_— e T ] Tael | T oo
e b= i vrrre— Serva Reheat
T
5.1.2 TG Type 11

The TG type II is defined by the block diagram shown in
Fig. 3:

FOWER SYSTION DYRAMIC STALITY AMALYTSES HY USPN0 ARTIFIAL PNTELLKENCRE

he T typee T i dhefined By e bkcsck: liagoramm s im Fig, 3

>

5.2 Automatic Voltage Regulator

Automatic Voltage Regulators (AVRs) define the primary
voltage regulation of synchronous machines. Several AVR
models have been proposed and realized in practice. PSAT
allows to define three simple different types of AVRs. AVR
Type 1 is a standard Italian regulator (ENEL), whereas AVR
Type 1II is the standard IEEE model 1. AVR Type III is the
simplest AVR model which can be used for rough stability
evaluations [15].

5.2.1 AVR Type I
The AVR Type I is defined by the block diagram shown in

Fig. 4: —
Fas)

-‘ | Fig. 4. Exciter Type I.

5.2.2 AVR Type 11
The AVR Type II is defined by the block diagram shown in
Fig. 5:

| ¥ Fig. 5. Exciter Type II.

5.2.3 AVR Type IIT
The AVR Type III is defined by the block diagram shown in
Flg. 6. ll L

N S
| T
Vel

Fig. 6. Exciter Type III.
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5.3 Power System Stabilizer

Power System Stabilizers (PSSs) are typically used for
damping power system oscillations

and many different models have been proposed in the
literature. In addition to the simple PSS embedded in the
synchronous machine equations (models III, IV,V.1, V.2 and
VI), five models of PSS are implemented in PSAT [15].

All models accept as input signals the rotor speed ®, the active
power P_and the bus voltage magnitude Vg of the generator
to which the PSS is connected through the automatic voltage
regulator. The PSS output signal is the state variable v,
which modifies the reference voltage v, of the AVR. the
output signal vs is subjected to an anti-windup limiter and
its dynamic is given by a small time constant T, = 0.001 s.1
Note that PSSs cannot be used with order II generators. Each
PSS model has two algebraic equations, as follows:
0=gx,y)-v (5
0 = vref0 — vref + vss (6)

Where (5) defines the PSS signal vss, and (6) sums the signal
vss to the AVR reference voltage.

5.3.1 Type 1
PSS Type 1 is defined by the block diagram shown in Fig. 7:

W

LR 1 THAK refix

Py

— K - — —
¥i
—p ks Wy i

Fig. 7. Power system stabilizer Type I.

5.3.2 Type 11
PSS Type II is defined by the block diagram shown in Fig. 8:

~ Fig..8. Power system stabilizer Type II. Uy MY

| . Tes Tis+l _ T+l 1 w,
=%k L i . —
Twstl Tatl T+l Testl

S

W min

5.3.3 Type 111
PSS Type III is defined by the block diagram shown in
Fig. 9:

Fig.9. Power system stabilizer Type III. S

i
"5l . _T= [ T emaa R
’ Taarl '| Ta? 4Ta s | Tael |

S

5.3.4 Type IV and V

PSS Type IV and V are a slight variation of Type II and III
respectively. The block diagrams are depicted in Figs. 10
and 11. The additional signal v_ is generally disabled, being
the switch S1 open. S1 closes if the machine field voltage
is lower than a threshold value v, < e, and remains closed
even after v, > ¢, . S1 opens if the rotor speed is lower than
a threshold value @ <, . It is possible to enable the action
of a second switch S2 after the lag block of the additional
signal v . If S2 is enabled, it stays generally open. S2 closes

when the rotor speed deviation Ao < 0 and remains closed even
after Aw >0

rﬁ mat

Pl N
51 T+l
st . K Tt Ts"+Ta+ 1

Tws +1 T +Ta+1

Fig.9. Power system stabilizer Type IV.

-
i ma
L~ Eq -
21 Tarl fr]
[1] s max
. ‘wmax)
—
sl K Tub Tie+l Ta+l ) 1 L]
| Ea — -
Tes +1 T+l Taasl ¥ Ta+l
o o
= min T

Fig. 10. Power system stabilizer Type V.

6. Case Study
Test results are providing on the 9 Bus system. Figure (3) shows
the single line diagram for 9 Bus Network.

I TR R ‘EmEe sEme

_'_.;:}.._'.-‘*f"‘f"“"_l!": ]-:i.'"“',{_:’?:

g b
[

Fig. 11. Shows the single line diagram for 9 Bus Network..

A two new event was considered and the PSAT program was used
to analysis and evaluate the dynamic stability of the system and
to propose the required a suitable preventive control action fore
readjustment the network to steady state.
These tow events were:

1. A 3-phase short circuit at the bus 7

2. A 3-phase short circuit at the bus 8

In the following cases, three phase short circuit made for bus no
7and 8, and the following curves for power angle against time
and speed against time to all generators in cases of use the control
and without control.

6.1 Case no 1: A 3-phase short circuit at the bus no 7

Powir Asgle (rad)

Fig. 12. Represent Delta against Time For All Generators When

e (i)

Fig. 13. Represent Speed against Time For All Generators When
The Fault Occurs At Bus No.7 — Without Control

In this case, the fault that lasted for 0.83 seconds results instability
for all generators in the network, AVR type 3, TG type 2 and PSS
type2 were used for re-adjusting the generators and the following
curves indicates Delta against time and speed against time after
using of the control devices.

i

Fig. 14. Represent delta against Time For All Generators When The Fault Occurs At
Bus No.7 — With AVR, TG and PSS Control

Fig.15. Represent speed against Time For All Generators When The Fault OccursAt
Bus No.7 — With AVR, TG and PSS Control

Case no 2: A 3-phase short circuit at the bus 8.
L eI

Fig. 16. Represent delta against Time For All Generators
‘When The Fault Occurs At Bus No.8 — Without Control

- e gl al
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ABSTRACT
This paper introduced a method for controlling power
systems for multi-machines networks by using artificial
intelligence.
This paper includes complete descriptions of the methods
used for controlling dynamic stability in power systems
through the method of recognizing pattern and proposition
of suitable control systems for re-adjusting the generators in
the power system networks for instable cases. PSAT program
had been used in analyzing the stability in the power system
networks. In this paper, the studied power system included
dynamic load model, the program gave excellent results in
standard time, and the used network consists of 9 bus bars
— 3 generators.

KEYWORDS: Transient And Dynamic Stability, Load
Model, Event Definition, AVR, PSS And TG Control,
Case Study.

1. INTRODUCTION
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The dynamic problems associated with power system
operation increase with increasing the load exchanges among
large interconnected power systems. The coordination of
available energy sources to meet the forecasted demand for
maximum economic benefits as a consequence of deregulation
of the electric power industry push the system to its stability
limits and increase the importance of system dynamic for
safe operation of a large power grid. Power system operators
should consider not only economic load dispatch but also
online dynamic stability aspects [1].

Of particular interests in this paper are transient stability and
small signal stability. Transient stability assessment (TSA)
becomes a major concern because a fault or loss of a large
generator can lead to large electromechanical oscillations
between generating units that may rise to loss synchronism [2].
With the deregulation of electricity markets, the utilities
are allowed to participate outside their traditional stability
borders to maximize their income, thus critical oscillatory
modes appear after small disturbances. Oscillations limit the
amount of power that can be transferred and may lead to
power system breakup and outage. The oscillatory stability
assessment (OSA) can be characterized in terms of mode
parameters, e.g. Frequency and damping of oscillations.
Independent system operator is the responsible of a secure
real time system operation; it means that after the disturbances
the power system must be able to surviving and moving into
an acceptable steady-state condition that meet all established
limits. For safe system operation, several dynamic stability
cases need to be run in a very short period of time (10-20
second) using online data to initiate preventive control
actions. Thus system operators need different computational
tools for system stability assessment. These tools must be
accurate and fast for application. The power system stability
can be classified into two category show in fig.1 [3].

Fig.1.Classification Of Power System Stability.

2. SMALL SIGNAL STABILITY.

This paper describes transient stability analysis available
in PSAT and the associated graphical user interface. After
solving the power flow problem, it is possible to compute and
visualize the eigenvalues and the participation factors of the

system. The eigenvalues can be computed for the state matrix of
the dynamic system (transient stability analysis) [4, 5].

3. LOAD MODEL

Motor dynamic models are required for dynamic motor starting,
transient stability, and generator starting studies. Generator
dynamic models and some control units (exciters and governors)
are only needed for transient stability studies. In addition,
load torque characteristics for different types of models are
required for both motor starting and transient stability studies.
PowerStation provides a variety of induction and synchronous
machine models, plus extensive libraries for exciters and
governors for you to select from to perform your studies.

For dynamic motor acceleration studies, only the motors that
are accelerated need to have a dynamic model, i.e., generators,
exciters, and governors are not dynamically modeled. For
transient stability studies, all generators, exciters, and governors
are dynamically modeled. Motors, which have dynamic models
and are designated to be dynamically modeled from the study
case, will be dynamically modeled. For generator starting and
frequency dependent transient stability studies, all generators,
exciters, governors, and motors have to use frequency dependent
models.

The induction machine models section describes five different
types of induction machine models and the frequency dependent
forms of these models. Those are Circuit Models (Singlel,
Single2, DBL1, DBL2 and Characteristic Curve Models).
Those are Equivalent Model, Transient Model for round-rotor
machines, Sub-transient Model for round-rotor machines, and
Transient Model for salient-pole machines, and Sub-transient
Model for salient-pole machines. Motor starting and transient
stability studies also require the utility tie system to be modeled
as an equivalent machine. A description of the modeling of
power grid systems is found in [6].

Different types of exciter and automatic voltage regulator (AVR)
models, including standard IEEE models and vendor special
models, are defined in the Exciter and AVR Models section.
Governor-turbine models that are also based on both IEEE
standards and vendors’ product manuals are listed in the Governor-
turbine Models section. Finally, different types of load models are
described in the Mechanical Load section. [7].

3.1 Dynamic Load Models

When the traditional static load models are not sufficient to
represent the behavior of the load, the alternative dynamic load
models are necessary. The parameters of these load models can
be determined either by using a measurement-based approach,
by carrying field measurements and observing the load
response as a result of alterations in the system, or by using a
component-based approach; first by identifying individual load
characteristics and then by aggregating them in one single load.
The literature for dynamic load models is quite large depending
on the results from different field measurements and their
purposes. The main interest of this thesis is related to exponential
dynamic load models, and more specifically. [8,9].

3.2 Exponential Dynamic Load Model

Due to the large amount of electrical heating loads in Sweden
and its critical effect on voltage stability have proposed a load
model with exponential recovery. The model is presented
below, as a set of non-linear equations, where real (active) and
reactive power have a nonlinear dependency on voltage[10,11].
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Where Uo and Po are the voltage and power consumption
before a voltage change, Pr is the active power recovery,
Pl is the total active power response, Tp is the active load
recovery time constant, at is the transient active load-voltage
dependence, and as is the steady state active load voltage
dependence. Similar equations are also valid for reactive
power.

The load behavior is thus characterized by a time constant, and
transient and steady state load-voltage dependence parameters.
Tp represents the time that the power recovery needs to reach 63%
of its final value, as the steady state load-voltage dependence
quantifies how much load has been restored after the recovery;
a value equal to 0 means a fully restored load, while a different
value indicates partly restored load.

Furthermore, the parameter as, steady state voltage dependency,
may present negative values. The stationary level reached by
the load after the recovery is then higher than the expected
one, resulting in an overshooting in the load. at the transient
load-voltage dependence, describes how the load behaves at the
disturbance moment. If at is equal to 0, the load behaves as a
constant power, if it is equal to 1 the load behaves as a constant
current, and if it is equal to 2 as constant impedance.[12,13,14]

4. Definition Of The Event

A disturbance in a power system is a sudden change or a
sequence of changes in one or more parameters of
the system and divided into two parts:

Small Disturbance: A small disturbance is a disturbance for
which the equations that describe the dynamics of the power
system may be linearized for the purpose of analysis.

Large Disturbance: A large disturbance is a disturbance for
which the equations that describe the dynamics of the power
system cannot be linearized for the purpose of analysis.

5. Power System Control

This paper describes regulators and some controllers used
to controlled of power system dynamic stability. These are
Turbine Governor (TG), Automatic Voltage Regulator (AVR),
Power System Stabilizer (PSS) Control models are described
by means of a set of differential equations, as follows [15]:

X =15, 3. 2,) 3)
zﬂut = zout(x’ y 4 zin) (4)

Where x are the state variable of the component, y the algebraic
variables (e.g. bus voltages in case of AVRs), zin are the input
variables (e.g. the rotor speed in case of TGs), and zout are the
output variables (e.g. the synchronous machine field voltage
and mechanical torque).

5.1 Turbine Governor

Turbine Governors (TGs) define the primary frequency
regulation of synchronous machines. The TG consists of two
type are TG type land TG type 2 [15].
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A Special Report

potential in the real estate market, and
this trend continues till date.

Several Arab countries have been
seeing a clear rise in prices of
commodities related to the real estate
sector, such as steel and cement, in
keeping with the global trend. The
domestic market is seeing increased
demand in residential, commercial and
tourism properties, bringing about a
boom in the building and construction
industry in most Arab countries.

The demand for housing units has
increased in many ways. They meet the
desires of all classes of society, whether
low income, middle income, high
income, or even the youth. Commercial
property is also in great demand, in
parallel with the expansion in business
activity for Arabs and other nationals,
and multinational companies operating
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in the Middle East and Arab countries.
The boom also extends to tourism and
leisure properties, though the demand
is mainly only from certain sections of
society. Nevertheless, growth in this
niche sector is significant, drawing
investments more than seen in housing
and commercial properties, due to
high returns and growing demand.
The renewed affluence resulting from
high oil prices has only added to this
demand.

A bubble?

The credit ratings agency, Standard &
Poor’s, has said in a report that the real
estate boom in the Gulf Cooperation
Council countries is mainly due to
the high oil prices. It has also been
attributed to the inflow of capital
over the years after the September 11

@ There could be a glut
In real estate and stock

market investments due

to limited investment
channels in other
regions.

events, besides the prevailing stability
and security in the region.

The reform programs introduced by
many countries in the region have
also built confidence among investors
and have prompted them to exploit
the growing investment opportunities
in this sector. At the same time, the
Standard & Poor’s report has cautioned
against the continuing rise in real estate
prices, saying that it would affect the
banking sector due to high liquidity
in the GCC markets. Moreover, there
could be a glut in real estate and stock
market investments due to limited
investment channels in other regions.

The Kingdom leads

The largest volume of real estate
investments in the Arab world is
estimated to be in Saudi Arabia. This

is evidenced by the large volume of
capital, which Saudi Arabia is attracting
to the real estate sector, which is
the fastest growing segment in the
Kingdom. In fact, the rate of growth is
second only to Shanghai in China, with
the volume of investments estimated to
be as high as a trillion Saudi riyals.
The building and construction industry
is considered the largest sector in the
Saudi non-oil economy. The Saudi
market is estimated to need several
more housing units with a projected
population growth of around 2.4
percent. There will be a need of about
5.4 million housing units by 2020,
requiring investments of about SR 117
billion per annum and suitable land
areas of 110 million square meters. This
land itself is expected to cost around
SR 10 billion. ¢
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The real estate hoom

The Arabian Gulf region is witnessing a spurt in real estate activity as
never seen before in recent times
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eal estate is considered one of

the most important sectors in a
country’s economy due to its direct or
indirect association with a number of
industries, such as furniture and electrical
appliances, and its role as a major
provider of jobs either directly related
to real estate or to allied industries.
Moreover, the real estate sector is
closely linked to other important areas
such as banking, investments, finance,
architectural  design,  consultancy,
arbitration, marketing, advertising and
contracting.
The global real estate market has
rebounded considerably, mainly due
to easy financing and increasing
demand, besides a boom in commercial
activities which has resulted in the need
to construct factories, office towers,
residential buildings, etc. New real estate
markets have emerged around the world,
where attractive incentives are offered to

investors in this sector.

The International Monetary Fund (IMF)
has said in a recent study that the price
of residential units had reached record
levels in most industrial countries,
particularly Britain, Spain, Ireland and
to a lesser extent France, Italy and the
United States. But the IMF warned of
the risks involved in speculative pricing,
and the lending by financial institutions
based on the false boom caused by these
speculations. In fact, inflated property
prices have been the trigger for the
global financial crisis.

Arab boom

The Arab region, particularly the Arabian
Gulf region, is also part of the global
revival in real estate. It is witnessing a
spurt in real estate activity as never seen
before in recent times. Saudi Arabia,
UAE and Egypt, are three countries in
the region that have traditionally seen

The largest volume of
real estate investments
in the Arab world is
estimated to be in
Saudi Arabia.

There will be a need
of about 5.4 million
housing units in the
Kingdom by 2020.
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Global economists and planners have used two
parameters — near-term economic planning, and
long-term economic planning. There is no conflict
between the near-term investments and the long-term
investments, and there is close integration especially
in mono economics. The investment climate is
attractive due to the natural resources gifted to the
country by Almighty Allah. Being strategically
located between the East and West, the Kingdom
and other Gulf countries are ideal locations for the
economic cities. Moreover, the Kingdom has been
enjoying political and social stability for over a
century, which is an important factor for investors,
whether domestic or foreign.

Moreover, the Kingdom supports exports, which
gives added confidence to investors who are
always looking to export their products without
any hindrances. Economic cities are thus new
economic vehicles to attract local and international
investments.

Consulting firms

The process of introducing and finalizing mega
projects, such as economic cities, is much more
important than the architectural designs for these
projects itself. The launch phase, when presentations
and demonstrations are made, determines future
market needs based on demographics, urban strategy
and visions of these cities.

Other issues that need attention are the impact that
these cities will have on the real estate market, the
appeal of the investments, management of these
huge business projects, and laying stress on the
principles of the real estate business rather than only
on architectural issues. For example, in the Arab and
Gulf regions there is a tendency to hand over the
designing contracts to one single body, mainly an
international consultant. Instead, they need to divide
the work between national consulting firms.

We stress the importance of the real estate industry
and the work audit related to it. It is important that the
concerned authorities strengthen their administrative
and technical capabilities.

Investments in this sector are expected to bring in
significant returns, triggering further growth in
the Saudi and Gulf cities. Allied industries, such
as construction, operations and maintenance, will
also stand to benefit. The architectural elements of
the economic cities and the use of Arab identity in
the designs are important even for daily living in
these cities. It is human nature to benefit from the
surrounding environment based on architectural
forms and visions.

While planning these cities, it is important to take
into account current and future needs while making
architectural designs. Saudi consulting firms are well
positioned to take on the challenge, and are better
equipped to give a Saudi identity to these cities.
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Lack of innovation

Saudi economists believe that there is an urgent need to find
new products for the real estate market. They also feel that it is
crucial that the authorities develop a mechanism to ensure that
real estate companies are represented fairly. Despite the fact
that there are several companies in the Kingdom associated
with the real estate business, they have not cashed in on the
boom in the sector. The fiscal surplus, for example, from
large companies could have been manipulated to balance the
public financial liquidity level, in addition to the fact that all
conclusions refer to the big demand for property in the future.
The investment market in Saudi Arabia still suffers
from a lack of innovated products to stimulate the
various sectors. Innovation should be encouraged and
specialized studies should be conducted on the real estate
business in the various sectors. Most of the products
appearing recently focused on the real estate contributions
and the premiums collection in one single premium.
Real estate investment needs some coordination between
the various investment companies to create a competitive
environment that serves to introduce new products. The
Saudi real estate market can benefit from the experiences of
neighboring and international countries, though investment
companies in the Kingdom are as competitive as their
counterparts elsewhere, but for the fact that they lack a set
methodology for innovation.

More efforts focusing on the real estate sector are needed,
especially since most sectors, barring the oil sector, are
only for investment. Liquidity is already in the market,
but administering it needs some attention, mainly due to
developments in the region. There is a need to create a real
estate investment culture similar to that in the oil sector.
Foreign investors should be briefed on the nature of the real
estate investments, especially since the Kingdom is a member
of the World Trade Organization (WTO).

Reinforced glass
Glass has become an essential raw material for buildings in

this construction boom. Glass facades have become an

important feature in urban architecture all over the world
due to their aesthetic appeal. Moreover, glass is lighter than
traditional building materials and can thus reduce the weight
of the lower floors by up to 70 percent and the higher levels
by 30. Glass can also withstand high pressure and is also
cost-effective as against brick and other building materials,
which also lack the refinement and luster.

Eng Mohammed Fathy El Zaiat, Sales Manager, National
Glass Granules Factory, which manufactures ‘sekurit’
reinforced glass, agreed that the Kingdom is setting up glass
factories due to the increasing demand. This demand is also
coming from existing buildings, shops, hospitals and other
centers, seeking to replace their aluminum windows and
entrances with sekurit glass. Offices are also opting sekurit
glass for partitions instead of concrete walls.

Eng El Zaiat estimated Jeddah City to have around six
transformative factories for the type of glass used for
buildings, with a monthly output of around 24,000 m?,
worth SR 30,000,000 annually. These statistics are expected
to double due to the construction boom, including the
building of economic cities. For instance, the King Abdullah
Economic City in Rabegh is heavily dependent on glass for
its building facades.

Thus there is a bright future for the glass industry in the
Kingdom. In addition to the construction boom, the
Kingdom has abundance of sand, which is a raw material
in manufacturing glass. The sand found in the Kingdom,
particularly the pure variety in the Rub Al-Khalil (Empty
Quarter) is the best of its kind anywhere in the world.

The glass imported from China and Thailand is not of the
same quality as the one produced locally. Even the variety
imported from Europe cannot be competitive due to their
high production costs, which eventually makes their retail
price almost double that of Saudi glass products.

In view of these facts, the local glass industry should be
seeing a boom as well. However, most glass factories are

merely focused on strengthening glass plates in ovens.
The Kingdom needs factories that fully exploit the easy
availability of raw sand and produce glass from the very
basics. In fact, there in only one factory in the Kingdom,
Garden Company, which has a monthly production capacity
of about 24,000 m?, but it will not cover the demand for
sekurit glass in the future.

Cement sector

Speaking aboutthe impact ofthe economic cities on the demand
and supply of cement, Saod El Dabalan, General Manager,
Al-Yamamah Cement Company, said that the implementation
of these projects are spread over several years, sometimes
decades. In view of this, cement consumption is spread over
a period, whereby there is no strain on supplies. There will be
enough quantities being produced by local cement factories.

On the question of new cement factories and whether Al-
Yamamah would need to increase production, he said that
the actual market need is around 26 million tons per year,
whereas the annual production is about 38 million tons (as
per 2007 statistics). Hence, there is a surplus in production.
Al-Yamamah’s daily production is around 10,000 tons after a
new production line which went on-stream in 2007.

El Dabalan said that there has been an unprecedented increase
in global cement production during 2003-2010, mainly in the
Gulf region, China, India, Iran and Mexico. Consequently,
there will be a drop in cement prices, which the world has
not seen for a long time. Shipping costs may increase costs,
by the price of cement available in the Gulf region, mainly in
Saudi Arabia, will remain low.

As can be seen, the economic cities are unique investment
vehicles that can absorb local liquidity, attract foreign
investments, provide new investment opportunities, create
job opportunities, diversify the sources of income for the
Kingdom instead of being dependant on oil, and will have
a long term positive impact on the national and regional
economies. ¢
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Optimum investment
The concept of the economic cities in the Kingdom is a
clear indicator of the successful economic reform path
adopted by the Custodian of the Two Holy Mosques,
highlighting the effective partnership between the state
and the private sector. The initiative is based on national
objectives to attract global and domestic investments.
These cities are expected to change the direction of
investments, not only in the Kingdom, but in neighboring
countries as well.

To stimulate growth and prosperity in these cities,
the Kingdom offers several incentives such as, fee
exemptions, licenses, labor, travel, loans and facilities to
complete procedures in one place.

The most evident sign of the success of economic cities
is some of them going public within a year of operations,
and the involvement of foreign investors. Investors have
come to the Gulf states to invest in these cities due to
their full confidence in their potential.

Economic reforms

Observers believe that the Kingdom is witnessing an
unprecedented economic boom in most sectors. When
we look at statistics objectively, we can easily say that the
current phase is the strongest period ever in the history
of the Kingdom’s economy. This may be attributed
to the economic reforms, which have set development
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programs on the right path. The strength of the economy
stems not only from capital reserves or oil prices, but
also from institutional work, where the economic cities
are part of a larger economic system. The reform process
has many dimensions, such as the Kingdom joining the
World Trade Organization, and its new “Look East”
policy.

Bringing reforms to the concerned governmental bodies
should be considered as important as developing the
investment environment. All the developments mentioned
earlier, have contributed to the diversification of the
economy and in augmenting of national income. The
most important aspect in this regard is the improvement
in living standards, increase in employees’ salaries
in the public sector by 15 percent, and the increase in
allocations to the Real Estate Development Fund, the
Industrial Fund and the Credit Fund by billions of riyals.

Economic leader

As a result of the economic reforms in the Kingdom,
the national economy finds a prominent place in the
world’s investment map. The World Bank has ranked
the Kingdom as among the world’s top 20 economies. It
ranks 23" in exports and 39" in imports. The Kingdom’s
Gross Domestic Product (GDP) was more than $ 300
billion in 2010, which is more than that of eight Arab
countries put together.

One new economic city should be
built every week for 40 years

A study conducted by the World Bank on global urban expansion has revealed
that with the current growth rate of the population, the governments of
developing countries would need to build a new economic city every week
for the next 40 years. The population in developing countries is expected to
increase in the next 30 years from two billion to four billion, which is five
times the growth rate in industrial countries.

The study further showed that the world will enter a new phase where more
than half the population, mainly in the developing world, will be living in cities.
By 2030, the urban population is expected to reach more than 400 million in
Africa and China. India alone will add around 300 million people.

According to a previous study, city space will multiply three times, leading
increase in the costs of utilities and other urban resources. Developing countries,
which are rapidly urbanizing, need support in order to prevent the growth of
slum areas, which may result due to lack of proper planning and funds.
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Current phase is the strongest ever in the history of the Kingdom's economy

he establishment of major economic cities in Saudi Arabia has changed the very idea of real estate investment,

shifting from its stereotype image to one characterized by huge industrial investments. Economic cities help
one way or the other to pump domestic capital and absorb liquidity from the market to be employed in strategic
development projects. This prevents flight of capital and provides several investment opportunities.
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The industrial real estate investment business has built
partnerships between Saudi real estate companies and
their counterparts in other Gulf Cooperation Council
(GCCQ) states, such as UAE, Kuwait and Bahrain. Such
joint ventures have helped in carrying out major projects
such as investing in economic cities, attracting domestic
investments, development of mega cities and creation of
jobs. All these are beneficial to the community, and real
estate investments of this nature are essentially strategic
rather than tacticial. It is for this reason that such projects
have come under the purview of the Saudi Arabian General
Investment Authority (SAGIA), which is a body that seeks
to achieve balanced development by attracting investments
to accelerate economic growth.

The fundamental idea is to make local areas stable enough
to prevent migration by creating integrated economic
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cities in less developed regions, providing services and
comprehensive facilities to all investors, and simplifying
the procedures for obtaining them.

Therefore, changes in the pattern of real estate investments
in the future, moving away from the typical mindset in this
regard, will have a positive impact on national development
and the economy.

There are several successful economic cities being built
with private sector partnerships. The most prominent ones
are the King Abdullah Economic City, the largest integrated
economic city in the Middle East, with investments of SR
100 billion; the Prince Abdulaziz bin Mousaed Economic
City in Hail, with total investments of SR 30 billion in ten
years to be shouldered entirely by the private sector; and the
Knowledge Economic City, with investments estimated to
be SR 25 billion.
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nder the patronage of Custodian of the Two Holy Mosques King Abdullah bin Abdulaziz, the Saudi
Council of Engineers will hold the 26™ Conference and Engineering exhibition, under the theme,
“Water Resources in the Arab World: The Reality and The Challenges,” at Hotel Hilton in Jeddah from

January 7 to 10, 2012.

The event will be held in cooperation with the
Federation of Arab Engineers, with the participation
of the Ministry of Water and Electricity, the General
Organization for Water Desalination, King Abdulaziz
City for Science and Technology, and the Ministry of
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Higher Education. The objectives of the conference
are to present and discuss strategies related to water
and enhancing its performance, capacity-building
for institutions and individuals, and identify issues,
challenges, opportunities, lessons and solutions to

water problems and studying these cases.

It will seek ways to apply the principles of balanced
performance to achieve the goals and strategies, and offer
new ways to deal with issues such as thinking outside
the box, in order to achieve various goals. They include
the definition of challenges, opportunities and acquired
knowledge to apply scientific strategies and legislation,
showing the current water legislations in the Arab region,
studying the shortages they face, and propose appropriate
solutions towards achieving successful legislations in

the future, the rate of sustainability of water resources

in the light of the requests and the proposed solutions,
and exchanging of experiences on the sustainable
management of water resources in the Arab region.

The aim is also to benefit from the successful
international experiences in legislation and strategies
related to water resources and pollution, manage

water demand, establish the concept of sustainable
management, have a comprehensive view of water issues
in the regional context, view proposals for financial
resources, develop training qualifications, and general
management of water resources.

The conference comes at a time when the issue of water
has gained global significance, given its scarcity in

many countries, mainly Arab nations. This general water
scarcity makes it imperative on the present generation to
look deeper into the issue for the betterment of the future.
There is clear disparity between demand and supply
despite the strenuous and expensive efforts exerted by
Arab countries to increase their water resources. The
shortages persist due to the dramatic increase in demand
and limited resources.

Though the problems are specific to some countries, they
will have an overall impact on water consumption in

the future. Many water experts have predicted a critical
situation in some Arab countries. These countries face
water shortages throughout the year, peaking during the
summer months. Some governments have introduced
important programs for developing non-traditional water
resources, though there is the issue of water quality
adding to the problem of lack of resources.

Conference agenda

The conference will cover several important topics,
including:

Water security: Water Security in the Arab world;
assessment of the current situation of water resources

in Arab countries; plans and national strategies for
water; water security versus food security (sustainable
development); methods and permitted choices to bridge
the gap between water supply and demand; the effects of
climate change on water resources in the Arab countries.
Integrated water management: Evaluate the current
situation of water management in Arab countries;
develop policies and strategies for integrated
management of water resources; the options and
techniques of managing the demand of water; the role
and the participation of water consumers in integrated

water management; the role of universities, scientific
research centers and regional and international bodies in
water resources management; case studies on the policies
and strategies in water management at the national and
regional levels.

Non-traditional water: Current trends and recent
developments in desalination and water purification
techniques; the design, operations and management of
water purification and desalination plants; the design,
operations and management of wastewater treatment
plants and their networks; the standards and regulations
for the reuse of drainage water and impediments to its
use in the agricultural, industrial and municipal sectors;
harvesting and storing rain and flood waters (dams, etc.);
new and innovative ways to increase water supply in
non-traditional ways, such as tapping fog and dew.
Legislation and regulations for the water sector: The
legislations and regulations related to the current

water shortages; benefit from successful international
experiences in introducing legislations for water
resources, pollution and management; legislation related
to groundwater and production rights; regulations to curb
wasteful use of water; environmental legislations and its
role in the conservation of water.

Economic and financial aspects related to the water
sector: The economic aspects related to the use of
non-traditional water (desalinated water and drainage
water); general pricing policy for water and the costs of
municipal, industrial and agricultural services; private
sector participation in financing water projects and
funding alternatives, in addition to cost recovery.
Economic evaluation of water projects and studies of
performance efficiency: The use of modern technologies
and the management of water information; applications
of Geographic Positioning Systems and remote sensing
in the development and management of water resources;
application of mathematical modeling in the traditional
water sector (surface water and groundwater) and non-
traditional water sector (desalination and sewage);
methods of modern agriculture (farming without soil,
saline agriculture, etc); databases, decision support
systems and information management systems; water
monitoring and data management.

Rationalization and awareness: Rationalization of water
consumption in the domestic, agricultural, industrial
and public utilities; the impact of water rationalization
on water resources, the environment, energy, and health
and economy; the role of women and family in the
rationalization of water; the role of civil society in water
conservation; organizing of public awareness campaigns
and evaluating their effectiveness; support policies and
consumer behaviors.

Potential participants have been asked to send abstracts to
training@saudieng.org; or salmogrin@saudieng.org. The
last date for submission is January 6, 2011; authors will be
notified by June 30; deadline for full text, August 15; authors
will be notified of the decisions by October 15; deadline for

the final acceptance of the papers, November 15. 0
Q



News

audi Council of Engineers will conduct the

Fundamentals of Engineering Tests (FE) and the
Professional Engineers Tests (PE) in Jeddah and Dhahran
in October, 2011. They will be held under the Council’s
program for international cooperation, in collaboration
with the American National Council of Examiners for
Engineering and Surveying (NCEES).
The Council has set passing the FE test as a requirement
for obtaining the Associate Engineer degree. It will be
held on October 30, 2011 for chemical engineering,
mechanical engineering, electrical engineering, civil
engineering, environmental engineering, industrial
engineering, and other engineering disciplines.
The Council has also set passing the PE test as a
requirement for obtaining the degree of a professional
engineer. It will be conducted on October 29, 2011 for
agricultural engineering, architectural engineering,
chemical engineering, civil engineering, geotechnical

engineering, civil construction, transport, water resources
and environmental engineering, control systems
engineering, electrical engineering and computing,
computer automation engineering, electricity, electronics,
power, environmental engineering, fire protection
engineering, industrial  engineering, mechanical
engineering and air conditioning, refrigeration,
mechanical systems, materials, thermal and fluid systems,
engineering metals and materials, mining engineering,
naval architecture, nuclear engineering, petroleum
engineering, and construction engineering.

For enquiries, please contact the Professional Accreditation
Center at the Council of Saudi Engineers or the branch of
the Council in Makkah and the Eastern Province.

Riyadh: Tel: 01 2405777, Ext. 111/404/101/103, Fax:
012405855; Jeddah: Tel: 02 2844242, Ext. 101/108/110,
Fax: 02 2843377; Dammam: Tel: 03 8439288,

Ext. 20/25, Fax: 038439286.

Gouncil views system of Engineers
with Shoura Economic Gommittee

Council delegation attends Engineering meeting in Qatar

delegation from Saudi Council of Engineers,

headed by Eng Saud bin Mohammed Al-Ahmadi,
Vice Chairman of the Board, attended the Gulf
Engineering Meeting in Qatar recently.
The meeting included three sessions — one to document
the strategy, the second was a meeting of the Committee
on Engineering Education, and the third was a meeting
of the Young Engineers Committee.
In the first session, the strategy team reviewed the
plans for the coming 20 years. It included the vision,
areas of work and presentation of indicators of success,
strengths, weaknesses, opportunities and threats, as well
as determining the various stages and time schedules.
They also discussed the different phases for the strategy
and the proposed projects, in addition to various
developments, modifications and improvements, based
on the team’s proposals after the discussions.
At the Engineering Education Committee session,
a team was formed from Saudi Arabia, Bahrain, and
Kuwait, and a workshop was planned to be held in
October 2011 on private education and the mechanisms
for adopting it in the member countries of the Council.
The meeting discussed the idea of unifying the
standards for engineers, as well as creating a database
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of private universities. They also talked about a
proposal of paying visits to private universities in the
region, to be approved by the engineering bodies and
associations, in addition to dealing with media-related
issues. They also agreed to meet every three months to
work on a portal to strengthen awareness among high
school students.

The delegates also viewed preparations for an
engineering education conference in 2013. They also
discussed the issue of coordinating with the Kingdom
on participating in the second Engineering Education
Forum, which is due to be held by Saudi Council of
Engineers in Madinah this year.

At the Youth Engineering Committee session, several
topics were viewed, including holding of a youth
engineers’ forum to exchange visits and experiences,
taking part in the relevant working committees,
expanding the database, and participating in local,
regional and international events.

They also discussed the Gulf Forum 16, which will be
held in Bahrain (low-cost housing), and urged members to
submit working papers early. They also proposed that the
Gulf Forum 17 will be held in the Kingdom and that the
forum will address issues related to the environment.

A section of the meeting

audi Council of Engineers (SCE) held a meeting

with the Energy and Economic Affairs Council of the
Shoura Council, in Riyadh on June 21, 2011.
The meeting was chaired by Dr. Mohammed bin Amin
Jafri, the Chairman of the Committee, and Eng Abdullah
bin Ahmed Said Bugshan, the SCE Chairman. It was also
attended by the members of the Board and the Energy
and Economic Committee.
The meeting discussed the system that regulates the
functioning of engineers, which was signed recently by
the Experts Council of the Council of Ministers. The
project was sent to the Shoura for approval. The Shoura
Committee studied the project, and subsequently invited
the SCE to hear their views on it.
Eng Bugshan said that that the system covered issues
related to practicing the profession and its regulations.
The meeting viewed these issues, in addition to the
regulations of the system and evaluation of professional
degrees. The meeting also studied the subjects, rules and
regulations pertaining to economic, energy and mineral
matters in the Kingdom.
Eng Bugshan said that the SCE seeks to improve
conditions related to the engineering profession,

engineering offices and consulting companies through
regulating their practice and the various specialties.

The most significant aspect of the system, he said, was
that it makes it mandatory for any engineer to first register
with the SCE before actually working in the profession.
Those not registered are barred from practicing the
profession. Engineers are only permitted to work in the
specialty for which they are registered.

He added that the system covered penalties, which could
reach big sums in case of violations. The penalty could
also include disgracing the violator in official newspapers
at his own expense if the violation involves non-
registration, continuation to work in the profession after
deregistration or during a period of suspension. Penalties
will also apply to those submitting falsified documents
or try to obtain a registration in any other illegal manner.
Those who attempt to recruit unregistered engineers will
also face stiff penalties.

At the end of the meeting, Eng Bugshan expressed his
gratitude to the Committee on behalf of the SCE for
giving them an opportunity to be heard on the subject,
which eventually is for the good of the profession and
its development.
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Dr. Ibrahim Aljadae Is Selected A
Secretary-General For the Saudi
Gouncil of Engineers

Dr. Ibrahim Bin Saad Aljadae started his duties as a Secretary General
For the Saudi Council of Engineers after being picked and appointed
by the Council>s Board of Directors. He got a Ph.D. degree in the year
1408 A.H, majoring in Environmental Engineering from the University
of Colorado in United States of America. Dr. Aljadae got his master
degree in the year 1402 A.H, majoring in Environmental Engineering
from the University of Michigan, USA.

And, he got his bachelor degree in 1398 A.H, majoring in civil
Engineering from King Saud University in Riyadh.

It is noteworthy that Dr. Aljadae worked prior to his appointment at the
Saudi Council of Engineers in several other positions, including his
membership at the faculty of civil engineering, Department of Civil
Engineering, at King Saud University from Safar 1408 A.H to Rajab
1432 A.H. Also, Dr Al Jadae worked as a supervisor of registration,
students) affairs, and the preparation of study schedules at the Faculty
of Engineering from Thu Al Qida 1409 A.H till Shawal 1414 A.H.
In addition, he participated in the membership of many committees,
including his membership at the academic Committee in the Faculty of
Engineering from Rajab 1412 A.H till Muharram 1413 AH, in addition
to the membership of Study Timetable Committee at the University
from Rabi 1413 A.H till Shaban 1414 A.H. He was the Chairman of the
Technical Committee For the Preparation of Standard Qualifications
of Sanitary Ware at the Saudi Arabian Council of Specifications and
Standards from Shaaban 1414 A H till Jumada II 1430 AH. Also, he was
the Chairman for the technical committee of the health Regulations, in
addition to the membership of the Advisory Committee at the National
Committee of the Saudi Building Code from Shaban 1423 A.H till
Shaban 1429 A.H.

Dr. Aljadae was a full-time adviser and supervisor at the Al-Majd
Civil School (Dar Shawamekh educational company) from Thu Alhija
1424 A.H till Shaban 1428 A.H ( as a full-time adviser). Also, he was
a collaborator adviser and vice operations president at the National
Center of Assessment and calibration in the Ministry of Higher
Education from Shaban 1428 A H till Rabea Al Awal 1430 A.H. Dr. Al
Jadae was a member of Higher Education Ministry team to oversee the
King Abdullah Bin Abdul Aziz expansion of Al Haram Mosque from
Ramadan 1429 A H till February 1432 A.H (full-time adviser). Also,
he was a collaborator advisor and director of the management of tests»
correction at the National Center for Measurement and Evaluation in
the Higher Education Ministry from Jumadah Al Awla 1432 A.H till
Rajab 1432 A.H.

Dr. Ibrahim bin Saad Aljdaa has many researches that are published in
various journals, conferences and scientific forums. Furthermore, he
participated in numerous local, regional and international conferences
and meetings. In addition, Dr. Al Jadae participated in the organization
and the management of many seminars, workshops, training courses,
seminars and conferences.
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S audi Council of Engineers plans to hold an engineering
education forum under the title, “Engineering and
Technical Education; the Challenges of Globalization” in
Madinah from December 24 to 27, 2011. The Council with
hold the forum along with the Federation of Engineering
Institutions of Islamic Countries, in cooperation with
the Taibah University and the Malaysian Engineers and
Technology.

The forum aims to gather academicians, scientific
researchers, engineers and technicians from Islamic
countries. They will exchange ideas and analyze
developments in the field of engineering and technical
education, and strengthen the links between industry and
academic researchers in the Islamic countries. It will also
view investments in applied research, and seek to develop
a mechanism for cooperation among professionals in
education and engineering.

The forum comes at a time when engineering education
is assuming growing importance in many countries.
It is also a priority profession for setting standards and
achieving local and regional objectives, in a world where
knowledge is rapidly growing, along with significant
scientific challenges.

It is for these reasons that the need for engineering

education is seen to be all the more important. Since the
engineer is critical to overall development, it is essential
that challenges facing engineering education are to be
addressed. It is also important to identify advancements
in the field and respond to them effectively, review the
partnership between the private and public sectors, look
into the possibilities of creating new disciplines in
engineering, and close the gaps that stand in the way of
engineering education in the Islamic world to keep pace
with that in the Western world.

An elite group of academicians and industrialists from
across the Muslim world, united by a desire to exchange
experiences and expertise in the field of engineering
education, are expected to participate in the forum. Some
of the topics to be dealt with are the study of engineering
education curricula, the quality of engineering programs,
international standards for the engineering education,
technical training, methods of result-oriented engineering
education, vocational training, skills and creativity.
Enquiries about the forum may be directed to Dr. Saleh
bin Mohammed Almogrin, member of the organizing
committee, Tel: 2405777, ext: 200; Fax: 2405855; email:
salmogrin@saudieng.org; or visit the website of the
Council: www.saudieng.org.
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Engineering education forum
to be held in Madinah

Council views system of engineers
with Shoura Economic Committee

2 u'!ll-i-mdl Issue (90) - Ramadan 1432 - August 2011

News

S audi Council of Engineers organized a course for its staff under the title,
“The Development of Management Skills,” at the Crown Madareem
Hotel in Riyadh from June 11 to 13, 2011.

The program’s goal was to develop effective management skills in
the employees, which would eventually reflect on their work and on
their relationships with the different business sections and the various
administrative levels. It would help them to improve performance and
their ability to win peer loyalty.

The course covered various modules.

Module One dealt with the required expectations from administrative
employees, which include setting targets, understanding the administrative
process, the distribution of roles, and managing meetings.

Module Two dealt with the role of the concerned people in the management
process. These include identifying problems and analyzing them, decision-
making, guidance and administrative direction.

Module Three covered the administrative leadership and team work,
forming the team, managing team work, and factors affecting team work.

Engineering Services Committee holds sixth meeting

he Engineering Services Committee at Saudi Council for Engineers held its sixth meeting in Riyadh on June 28, 2011.

Among those who participated in the meeting were Eng Hamoud bin Awad Salmi, board member; Omar bin Abdul
Rahman Al-Babtain from the Dar Al Mashora Office for Engineering Consultants; Eng Ali bin Ahmed Al-Thrwi of the
Riyadh region secretariat; Eng Nasser bin Ali Al-Subaih from the Ministry of Municipal and Rural Affairs; Eng Hamad
bin Nasser Al-Shagawi from the Afniya Office of Engineering Consultants; Eng Ahmed bin Mohammed Abdulkarim
from East Center for Engineering Consultants; and Eng Mohammed bin Ibrahim Al-Turki, Director of Office Management
and Engineering Licenses at the Council.
The meeting discussed a number of issues including, functioning of the engineering offices in the event of the death of
their owners, Saudization at engineering offices, violations and penalties.
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