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Achievements of Ministry of
Electricity & Water
Accomplished Power Generation

Projects in Year 2019/2020 & Future Projects
|

Introduction:

The ministry has adopted a new strategy and mechanism to ensure the
requirements of the electricity and water in the country, this strategy is built on
two axes:

First axis: increasing of the productive capacity of the plants and electrical
networks through the establishment of new stations and new electrical
networks .

Second axis: depends on saving in consumption to reduce the electric loads
through a national project "Rationalize” which achieved tangible success
exceeded expectations and commend by all inside and outside the country, this
success has been achieved by citizens and residents responded and by the
coordination with customers of the high loads of industrials, institutions,
ministries, commercial and entertainment complexes to reduce the electric loads
during peak hours, and suggest a new project by obliging a new prices
according to electricity and water consumption levels to award those who
cooperate with the campaign to save water and electricity which is considered

an essential requirements.



Taking into consideration all the parameters and possibilities,

most notably:

- Great disparity in the life of the components of the existing electric system
(turbines / generators / Transformers / cables / switchgears, etc.), since some of
them are in service for more than 30 years and the (design life) is near
completion, like the case in the Shuwaikh, Shuaiba South and Doha East
plants.

- construction of power plants take several years, and the establishment of a new
Steam power plant needs more than 60 months from the date of commencement
of the contract. The establishment of a Combined Gas Turbine plant needs for
more than 36 months from the date of commencement of contract work, in
addition to one or two years for studies of each project, preparation, processing,
Tendering and contracting.

- There is no alternative way than transporting power, step by step as soon as it
Is produced, directly to consumers because electricity cannot be stored, in spite
of the remarkable scientific advances in all fields, but preserving electricity in
Commercial amounts still not exist, so power produced must transferred directly
to consumers.

- All electrical system components operate on a compatible (simultaneously)
and on the fundamentals of science requires that these components must be in
a good condition all the time (for a period of 25 to 35 years), which has not
been achieved practically 100 % without interruptions in any electric system at
any country in the world.

- The size of the integrated electrical system for the production, transmission
and distribution of the existing electric power in the country includes thousands
of machines, equipment and systems. There are more than 100 production units
for electric power in separate locations on the coast of the Arabian Gulf, north

and south of Kuwait, producing more than 19 thousand Megawatts, and in the
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electric transmission networks there are more than 796 major sub stations inside
which there are more than 2,400 transformers to reduce the voltage spread
across the country and also contain extensions to transmit electrical energy from
ground cables with a total length of 6120 km and from overhead lines with a
total length of 11,177 km For the 400 kV and 300 kV ultra-high pressure
networks, as well as the 132 kV and 33 kV high-pressure networks, and in the
electrical distribution networks there are more than 9,750 secondary distribution
stations spread throughout the country containing 10,380 transformers to reduce
the voltage from the medium voltage 11 kV to the low voltage 433 volts and
also contains the total length of the ground cables 12,831.3 km and the total
length of the overhead lines 9,082.7 km for the medium pressure networks 11
KV and the total lengths For 27,629.6 km for 433 kV low pressure networks,

and hundreds of thousands of auxiliary equipment and auxiliary systems.

- The electrical system is working all the time during the whole year with
different circumstances, loads and different conditions, expose sometimes
imbalance and instability if the required loads increased electrical energy
produced from the plants, and exceeded the critical level for the safe operation

of the electrical system.

- Ideal operation of the electric system can be safely achieved when there is a
suitable difference for the production capacity of the stations over the
requirements of consumers, this will keep power plants in a safe condition and
ready to support extra loads needed because instant spinning reverse (ISR) is
not zero so power plants have single or double contingency to compensate in

emergency case when one or two units out service suddenly.

- That it is possible at any moment a sudden disruption in any of the elements of

the electrical system, may lead to a large and sudden drop in frequency as the
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minimum system design set point, leading to an imbalance between the
"production” and "electrical loads" required by the consumers, followed by

automatic cut off service to part of the system at peaks time.

- Power production still depend only on crude oil, petroleum products and
natural gas, in spite of the multiplicity and diversity of energy sources
discovered and used in the production of electricity on commercial basis in
many countries of the world (the potential energy of crude oil and its
derivatives, natural gas, coal, Solar energy, potential energy of water falls, wind
energy, nuclear energy, tidal energy at seas and oceans, latent heat in the bottom

of earth, ... etc.).

Based on these facts, parameters and possibilities, the ministry, therefore, has to
strengthen the capacity of existing stations, and ensured its plan for the period
from 2008 to 2030 to build a new power stations to meet the future demand of
the growing electric power, designed and constructed according to the latest

international art techniques.

Plans and programs have been put for the construction of alternative plants
to replace old plants in locations Shuwaikh, Shuaiba South and East Doha,
after the virtual aging, low efficiency and worn out their equipments which
become uneconomical to operate. So that to demolish such old stations,
redesign and reuse their distinctive sites in better way to produce more
energy from a modern and best efficient equipments and systems, friendly to
the environment, on the other hand the ministry began to use solar energy in

lighting in many places.
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Power Stations Projects

First: Projects of Electric power plants under

iImplementation:

1- Supply, Erection, Operation and maintenance for the Conversion of
the Third Stage Az-Zour South Gas Turbines to Combined Cycle
Plant CCGT-3 to upgrade power capacity (about 250 MW).

2- Supply, Erection, Operation and maintenance of Gas Turbines
operated by a Combined Cycle Plant to upgrade power capacity at
Sabiya Power and Distillation Plant site (about 930 MW) Stage — 3.

3- Supply, Erection, Operation and maintenance for the conversion of the
First stage Sabiya Gas Turbine to combined Cycle Plant CCGT-1.

Second: Future Power Station Projects:
1- Az-Zour North IWPP (Second and Third Stage) :

It is a Combined Cycle Gas Turbine (CCGT) Power & Distillation
Plant. The project shall be executed through the Kuwait Authority
for Partnership Projects (the public and private sectors) according
to the law No. 2010/39. It consists of several stages.The total
power capacity of second and third phases shall be 2700 MW and
165 MIGPD of distilled water. The fuel that is used to run the
station is Natural Gas (NG) and Gas Qil (GO).
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2- Al-Khairan IWPP:

This shall be a combined cycle gas turbine to generate electric
power and distillation water which will be implemented in three
stages, capacity of each stage shall be about 1800 MW and 125
MIGPD of distilled water. The project is executed through the
Kuwait Authority for Partnership Projects according to the law
No. 39/2010. The fuel that is used to run the station shall be the
Natural Gas (NG) and Gas Qil (GO).

3- Al-Nuwaiseeb Power Project (CCGT):
The Project is a combined cycle gas turbine plant with a seawater
based desalination plant and it is executed within three stages.
Each of the first and second stage produces a power capacity of
3600 MW and 75 MIGPD of distilled water. The third stage is a
desalination plant that uses Reverse Osmosis (RO) system to
produce 30 MIGPD of water. The total capacity for all stages is
7200 MW power generation and 180 MIGPD of water
production. The fuel that is used to run the station are the Natural
Gas (NG) and Gas Oil (GO)which are (LSFO). The site is

customize with obstruction.

4- Supply, Erection, Operation and maintenance for the
conversion of the second stage Sabiya Gas Turbines to
combined cycle plant CCGT-2 (250MW).

5- Supply, Erection, Operation and maintenance of the
combined cycle gas turbine and distillation plant site by about

(900 MW) — stage-4 .
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Third: Future Power Station Project using Renewable

Energy:

A Project of Installing Photovoltaic System on Water Reservoirs:
Few numbers of existing ground water reservoirs have been
identified to be utilised in near future for installing PV solar plant
on its surfaces. Total summation of solar power on all above water

reservoirs shall be approximately 385 MW.

Ministry Plan for Future Power Station Projects:
No doubt that the future of energy in the state is a part of the future energy in all
countries of the region and other countries of the world. That is, the potential

risks linked all together and the energy future in all countries is indivisible.

Due to the fact that oil is the only source of wealth and the country's main
income, so the increasing in consumption and wasting power needs a quick and
urgent work efficiently and effectively towards rationalizing consumption of

energy and fuel used in the production of electric power stations.

Leaving energy consumption without control or checking, and continue the
traditional policy in building new plants as demand and electrical loads
increased, without any activation of the offset policy to reduce the consumption,

needs confrontation and honesty.

Through this terrible conflict and increasing in demand for energy all over the
world, It is important and necessary to search for urgent solutions to regulate
energy consumption in order to preserve wealth and to guarantee future energy

needs, especially after nearing depletion of global oil stocks and the end of an
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era of oil around the world before the end of this Century. Now there is no
alternative than searching seriously about the use of alternative energy from

renewable natural resources that is available to produce electricity of less cost.

There is also a strong motivation now to use alternative and renewable energy,
(using solar / wind / tidal seas / natural thermal energy deep Earth / atomic
energy... etc.), in the production of electric energy, mainly:

(1) Nearing depletion of oil stocks worldwide and demand increase of Electric

Energy in various fields, In addition to the terrible fluctuating in oil prices.

(2) Excluding the option of building nuclear power stations in most countries of
the world, for many reasons such as security, political, economic and technical
reasons as well as the monopoly of a few major countries of the atomic fuel
(uranium - the basic material in the reactor) in addition of other countries
prohibition of having this technological knowledge; As the global trend
indicates - since 1978 - to the reluctance of the international community and
stop the creation of new nuclear power stations beside the determination to get
rid of existing nuclear plants during several years (from 40 to 80 years) And
replacement plants for alternative and renewable energy (this is clear in the
German experience, which has a long way to secure their energy and replace
their nuclear power plants gradually by other sources of renewable energy,
began in the implementation of the succession after the incidents of leakage of
atomic radiation from some nuclear power plants and fusion reactors and some
explode starting with three Island Mills American Station, through the disaster
the Chernobyl famous Russian station and other), as well as the imminent entry
into force of the uranium reserves and the worsening problem of the disposal of

radioactive wastes.
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(3) The necessity to diversify energy sources in the country and not rely on one
source which reaches its depletion (fossil fuel oil and natural gas). And the need
to look ahead and explore the future and communicate to catch up with current
world trends to use multiple sources of energy alternative and renewable energy

available to meet future needs (mainly solar energy and wind energy ...).

(4) The abrupt fluctuations in raw material prices and oil (components industry)
and escalate in a short period from time to time, with the continued increase in

energy demand per year and the fluctuating of oil prices.

(5) Near the depletion of the world's oil reserves, which the Middle East holds
alone two-thirds of its stock, it is about 148 Billion Tons.
(6) Expectation of continues increasing of global energy consumption, and

access by 2025 year to about 40% increase from the current consumption.

(7) Increase of public world worrying from the bleak future that will be faced
after the entry into force of limited resources of fossil fuels (oil / gas / coal).
Where calculations for the rate of energy consumption shows that the world's oil
reserves may not be enough for more than 50 years , coal reserves of about 200
years, and gas reserves about 70 years if consumption rates continue to increase

in the same rate

(8) Under the circumstances and the rapid global changes warnings of experts
must be taken in to consideration to make a balanced plan to secure the needs of
the country's current and future relies on alternative and renewable energy
sources that do not implement and less cost, which produces green energy in the

exhaust accompanied by environmental pollution.
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(9) Assurances and warnings of environmental researchers warn that burning
such huge amount of fossil fuel reserves (oil / gas / coal), emit massive
emissions of oxides of (carbon), (nitrogen), (sulfur) and (methane), harmful
gases hinder the continuation of all form of life which we are familiar with, on
the ground surface now - and continue emission of such harm gases to the
atmosphere with such large amount will cause more pollution in the air and
cause growing of violent phenomenon and changes in the weather followed by
natural disasters in many parts of the world threaten to drown whole cities
under water, also this has got a bad effect on human health beside acid
deposition, will destroy crops and agricultural facilities, lead to a great

imbalance in the ecological balance and climate.

(10) It is very important to take action and respect the provisions (Kyoto
international agreement) which calls for signatories to reduce greenhouse gas
emissions that cause global warming in order to control the steady rise in
temperatures, In addition interaction with the new international market needs

for exhaust carbon gas trade which is known "Carbon Credit".

The ministry is following closely global developments relating to alternative
renewable energy technologies, in coordination with international centers of
global and local specialized agencies, looking into the feasibility and reliability
of these new developed techniques of sustainable energy (renewable energy) to
face future energy needs in the country, according to the standards of World

Records.
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Steam Turbine Generator # 1 (Operating Floor)
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Steam Turbine Generator # 2 (Uperating Floor)
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Renewable Energy Sustainable Energy
]

Definition:
The energy that derived from renewable sources act the energy that is
implemented. This energy is materially differ than fuel i.e. (Petrol — Coal — Gas)

also it is differ than Nuclear fuel which is used in nuclear reactors.

Renewable energy is characterized by absence of residues like Carbon Dioxide
(CO,) or other harmful gases also it does not increase the Global warming like
what is happening during fossil fuel combustion beside it has not got harmful

residues such as nuclear reactors.

Renewable energy is derived from different several sources such as Wind,
Water and Solar Sun. It can be derived also from tidal movements or from

geothermal energy.

Nowadays the most production of renewable energy is that is produced in
hydroelectric power plants is done by dams where ever it can be built on the
suitable places watershed of rivers or waterfalls, Wind and solar energy is used
widely in developed countries, but means of production electricity using
renewable energy sources is now famous. A lot of countries put plans to

increase using renewable energy in away that it covered its

The most important kinds of Renewable Energy:

1- Solar Power.
2- Wind Energy.
3- Hydroelectric Power.
4- Hydropower.
5- Tidal Energy.
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Features of Renewable Energy:

|
1

Available in most countries.

e

No environmental Pollution so it maintain the overall health of living

organisms.

¢

Economical in many applications.

+

Insure the continued availability and presence.

'

Assisting development in countries poor with oil and gas resources.

(@]
1

Use un complicated techniques.

Negatives of Renewable Energy:

7- The initial cost of investment in renewable energy is very high.

8- Their sources are intermittent and discontinuous 24 hours a day.
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Projects and Production of Renewable Energy

There is a moral obligation from Kuwait to produce 15% from total power
production by sustainable energy (renewable energy) in 2030 which expected to
be 4500-5000 MW. It is expected to get this amount before this date with about

S years.

Present & Future Electromagnetic Panels:-
1- Al- Shygaya Projects:-

e -This project aims to use Al-Shygaya area to produce power from renewable
solar and wind energy. This will save an important amount of power from the
total amount of energy needed in Kuwait specially during peak load at summer
when electricity power demand is at its peak at summer when electricity power
demand is at its peak.

e This project will save 12.5 million barrel equivalent of oil yearly after the third
step is completed in 2030.

e The total cost of this project reaches 4 billion KD and may it changes
depending on pricing.

e There is a positive effect like securing power supply and providing
consumption beside economic, environmental and social effects.

e The project depend on strategic economical, technical and environmental
studies and researches to enable renewable energy in the country, this project
will save 2000 MW in 20109.

2- Project of (PV) panels on water & electricity ministry and ministry of public works
with a production of 1 MW/h and with total annual production of 1810 MW/h.

3- Project of (PV) panels on Bayan water towers with production of (120) Kw/h and
with annual modular capacity 185660 Kw/h.
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4- Project of (PV) panels on water & electricity ministry parking with production
of (235) Kw/h, Operating on March 20109.

5- Project of (PV) layered and multilevel panels with production of (40) Kw/h,
Operating on March 2019.

6- Co-op Societies began to construct (PV) panels on the parking shades like Zahra

and Al-Adailiyah co-op.
7- (PV) panels solar powered speed cameras.

8-The project of (PV) panels of Kuwait Towers with a production of (117) Kw/h and
with annual modular capacity 211770 Kw/h.

9-The oil sector uses solar energy in the outside places and oil areas.
10- Some schools began to use solar energy in their roofs.

11- The Ministry of Awqaf and Islamic Affairs began to use solar energy to operate

water boilers in some mosques.
12- Runways of some residential areas use solar energy.
13- (PV) panels on 6 storing buildings at Sabhan with total capacity of 3.7 Kw/h.

14- (PV) panels project on parking shades of main workshops and Diesel emergency

services department with a modular capacity of 3 MW/h.

15- (PV) panels project on parking shades of power production stations with a total
capacity of 3 MW/h.

16- (PV) panels on complete training centre and a new Laboratory water analysis all

these projects are under study and design for implementation.

17- The project of installing (PV) panels on the roofs of ground water reservoirs in
some sites of the Ministry of Electricity and Water (Sabiya, Al-Mutla) with a modular
capacity of 60 MW.
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Electricity Generating Plants
(Presentation & Analysis)

The Primary source of energy from which we obtain the electrical energy {and
fresh water) which is consumed in Kuwait is still the chemical energy contained
in the fuel which consists of gas and liquid oil products. The process of
transforming the primary energy of the fuel into electrical energy passes
through several stages inside the Power Stations (and Water Desalination
Plants) which comprise special complicated equipment and plant requiring huge
financial investments. These include a very large boilers which burn
tremendous quantities of fuels and transform the chemical energy into thermal
energy that praduces large quantities of high pressure super heated steam. This
steam drives the steam turbines which transform the thermal energy into
chemical energy which rotates the electrical generators that transform the
mechanical energy into electrical energy which is exported to the network for its

transmission, distribution and delivery to the consumers.

Kuwait has recently resorted to using alternative energy (solar & wind power)

to produce energy.

The Electrical utility mainly employs Thermal Steam Turbines for the
generation of power needed to satisfy demand. However, Power Plants also
include some Thermal Gas Turbines that make up around. 40 % of total
installed capacity and are usually used in emergencies and during the time of
peak load. Otherwise, they are kept as standby with a high degree of
availability owing gas turbines, high operational costs and low thermal

efficiency.



Power Generating Plants use different types of fossil fuels available in Kuwait
such as natural gas, heavy fuel oil, crude oil and gas oil, depending on boiler
design such that priority is given to natural gas within the limits of the available
quantities. The older plants can bum natural gas and gas oil in case of

emergency while the newer ones are capable of buming the four types of fuel.

The Power Generation utility has over the last six decades developed in
quantity and quality. After the erection of the first (3X0.75 MW) Steam Power
Station in 1952, Power Plants capacities have increased until they reached 2400
MW (8x300 MW) with the commissioning of Doha West Power Station in
1983/84, Az-Zour South Power Station and Sabiya Power Station which is

already completed and in operation.

Naturally, the erection of bigger plants with more units of larger size was the
only means to keep pace with demand that kept soaring at high rates since the
fifties, sixties and even the seventies but which started to slow down in the
eighties. However, horizontal expansion and vertical development in

generation means resulted as the following:

1. Thermal energy (input) amounts needed to generate one electrical energy
unit was reduced from 12000 - 14000 BTUs in old Power Stations to 9500 -
10500 BTUs in new ones, including production of distilled water.

b2

Accordingly thermal efficiency for new Power Planis has risen to 42 %

{Cogeneration).

3. The component covering wages, administrative and maintenance expenses
in the unit cost of electrical energy generated in the new plants was reduced.

4. Plants geography wise, were better located with favorable effects on the

grid and other strategic merits.



Anyone who follows the extensive development in the field of power generation
will certainly notice the extent of up-to-date development and progress that
Kuwait has seen during the last sixty years. The Ministry, despite being remote
and far away from the industrial centers of supply, was capable of keeping pace
and meeting the ever-increasing electrical demand. In order to highlight this

development the following indicator about the electrical load for selected years

are chosen:
Peak Demand Installed Mean Annual Rate of
Year {MW) Capacity Peak Load Growth
(MW) During
10 Yrs. (M'W)
1989 4150 7411 -
1999 6160 §289 5.59%
2009 9940 12579 4.96%
2019 14420 196713 3.79%

And to clarify the picture in another manner, the comparative figures of per

capita consumption of electrical energy for the same years are outlined:

Per Capita Mean Annual Rate of
Year Population Consumption Growth During 10
KW/h Person Years %
1989 2048000 10295 -
1999 2148032 12552 3.87%
2009 3484881 13372 0.65%
2019 4776407 14002 0.51%
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Electricity Generating Stations

(Historical Development)

The discovery of oil in Kuwait, still the key source of national wealth, ushered in
an era of cultural awakening and revival that involved different walks of life:
Social, structural, educational and economical. Power utility played a vital role in
laying down the foundations for this awakening and in satisfying the needs and
requirements of such cultural march. Relevant figures show the extent this utility

has developed over the last few years.

When the majority of the people lived within Kuwait walls using kerosene lamps
for lighting, shows that 1934 witnessed the birth of electricity supply service when
the National Electricity Company constructed the first small (DC) electric plant.
Production started with two (30 kW) generators and the power was distributed by
+200 V (Direct Current) line. The number of consumers was rather small at first
and by the end of the first year it was only 60 but then it increased and went unto
700 in 1940 and that required increasing the installed capacity to 340 KW.

A period of stagnation followed as a result of Second World War. However, by the
end of the war the Company decided to phase out the direct current system to
introduce instead, a 3 phase 380/220V, 50 Hertz alternating current. A new plant
comprising two (200 KW) generators was erected at Murgab, commissioned in
early 1949, when a third (200K W) generator was added while the (DC} system was
finally phased out in 1950. To cope with the increasing demand for electricity the
Company, in the meantime, obtained a used (500 KW) generator from the KOC
therzby bringing up the installed generation capacity to 1100 KW (1.1 MW).
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KW) generator from the KOC thereby bringing up the installed generation
capacity to 1100 KW (1.1 MW).

As a result of the rapid progress and growth covering all walks of life in the
country, demand rose up considerably rendering then the available plants unable
to cope with it. Here the Government stepped in and bought the shares of the
company in 195] and founded the Department of Electricity to provide and

distribute adequate electric supply.

Upen taking over the Department of Electricity constructed in 1952 the first
power plant at Shuwaikh near the sea shore to make use of sea water for cooling
purposes. The plant started with 3 (750 KW) small units supplying steam to the
first sea water desalination plant, but were retired afier the erection of (4 x 7.5
MW) Station (A) in 1954/55. That was followed by (4 x 10 MW) Station {B) in
1958 retired in 1978 and (3 x 30 MW) Station C in 1961/62.Five (40.8 MW)
gas turbines were added to reach 324 MW. During the year 1989, the Stations’
installed capacity was reduced to 208.2 MW after putting out of service of 4
steam turbine uniis (capacity 75 MW) and 1 gas turbine unit (capacity 40.8
MW} due to their low efficiency or uneconomic operation and maintenance
with a production output of 33 million kWh. In 1990, the Power Station stopped

completely due to overall destruction by the Iraqi invaders.

In order to meet the increasing demand of electrical power especially after the
crisis of lack of electricity during the summer of 2006, the Ministry approved an
emergency plan to install (6x42 MW) Gas Turbine Units at Shuwaikh Station.
All the units were commissioned during 2007 having the total capacity of 252
MW and the production output recorded as (98) Million kWh in 2019.
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The growing water and power consumption rates and the creation of Shuaiba
Industrial Area led to the construction of Shuaiba North P/S. The first steam
turbine with a capacity of 70MW was commissioned in 1965, Since then, the
station was expanded to comprise (5x70 MW) steam power generating units and
(2x25 MW) gas turbines bringing up the total stations’ installed capacity to 400
MW. During the year 1988, the stations’ installed capacity was reduced to 330
MW after putting a steam turbine unit out of service (capacity 70 MW) due to
its low efficiency or uneconomic operation and maintenance with a production
output of 872 Million kWh in 1989 and 416 Million kWh in 1990. The power
station was stopped completely due to destruction by the lraqi invaders.
Keeping in mind the crisis of lack of electricity and water in 2006 summer, it
was decided to construct new gas turbine units and a co-generation plant at the
site of Shuaiba North station. Accordingly 3 gas turbine units each with a
capacity of 220 mega watt (totall capacity 660 mega watt) and one steam
turbine unit based on the combined cycle system having capacity of 215.5 mega
watt were constructed during 2009 thus bringing the total station’s installed
capacity to 875.5 mega watt and the production output recorded as (3755)
million kWh in 2019.

The continued industrial and urban development necessitated expansion of
power production. So it was decided to construct a new steam power station
named “Shuaiba South Station” comprising six (134 MW) generators. The first
generator was commissioned in 1970. The stations’ installed capacity was 804
MW now has been reduced to 720 MW as all the units are above their estimated
lite time. The production output recorded as 3834 Million kWh in 2619,

In view of the continuing increase in the electric power consumption, the
Ministry constructed Doha East P/S comprising Seven (150 MW) generators,

the first one commissioned in early 1977, Also six gas turbine units (6x18 mw)

15



were constructed and comumissioned in summer of 1981. The stations’® installed
capacity reached 1158 MW , but since 25/5/2016 2 gas units (GT1,GT3) were
un available and removed completely at 28/9/2016 thus total installed capacity
become 1122 MW and production output was 3834 Million kWh in 2019,

The Ministry also constructed Doha West Power Station which comprises eight
(300 MW) steam generators. It was commissioned in full before the end of 1984
and in 2008 five gas turbine units each with a capacity of 28.2 MW were added.
Now the total installed capacity of the Station is 2541 MW (2400 MW for steam
turbines and 141 MW for gas turbines) and total production output recorded as
9919 Million kWh in 2019.

The Ministry also constructed the Az-Zour South Power Station which comprise
eight steam turbines each with (300 MW) generators. In addition a (110.8 MW)
gas turbine plant is already in operation. New gas turbine station (8 x 125 MW)
was established with 1060 MW capacity which can be increased to 1040 MW (8
x 130 MW) under certain specific condition.

Thus, by the end of 2005 total installed capacity reached to 3551 MW. Given
the growing demand for electric power Ministry has constructed five gas turbine
units each with a capacity of 165 MW in 2008. In 2019, eight gas turbine were
converted to combined cycle system and that increasing the instailed capacity
from 130 MW to 200 MW in addition two steam turbine units erected each with
a capacity of 280 MW thus the total installed capacity reached (8x130 + 2x280)
1600 MW .In October 2013, five gas turbine were converted to combined cycle
system and that increasing the installed capacity from 165 MW to 239 MW in
addition to two steam turbine units erected each with a capacity of 185 MW
thus the total installed capacity reached (5x165 + 2x280) 1195 MW. In
February 2015 two gas turbines were added with a capacity of 250 each (2x250)
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300 MG, thus become the station’s total installed capacity of 5805.8 MW,
Preduction output recorded as 18251 Million kWh in 2019. Steam Turbines
generated 7334.303 M.KWh while the Gas Turbines produced 10916.936
M.KWh.

To cope with the rapid and ever increasing demands, the Ministry also
constructed the Sabiya Power Station which comprises eight (300 MW)
generators. During 2008 Ministry also constructed six gas turbine units each
with a capacity of 41.7 MW (total 250.2 MW) and in 2009 four gas turbine
units were erected each with a capacity of 62.5 MW. In 2011, six new gas
turbine units (SB-CCGT) each 220 MW were erected with total capacity of
1320 MW, also 3 combined cycle turbines with a capacity of (3x 215.5 = 626.5
MW), and in February 2015 two gas turbined with a capacity of (2x250=500
MW) were erected also, in December 2016 two gas turbined with a capacity of
(2x250=500 MW) were erected thus, the total installed capacity of Sabiya
Station reached 5866.7 MW (3296.5 MW from Steam Turbines and 3450.2 MW
from Gas Turbines. The total production in 2018 recorded as 21548 M/kWh
(9688.020) M.kWh from steam turbines and 11860.067 M.kWh from gas

turbine units).

Az-Zour North station was alse constructed. It comprises 5 gas turbines each
with a capacity of 220 MW and 2 steam turbines each with a capacity of 220
MW, thus the total installed capacity of Az-Zour North is 1540 MW, The total
production of power was recorded as 13803 in 2019 MkWh.

Al-Shigaya project station was commissioned in 2016 with a capacity of 20

(5W+6PV) MW which become now after finishing first stage 70 MW
(5W+6PV+CSP) produced 11.000 MkWh in the year 2019.
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It is evident, therefore, from the above that the all stations available installed
capacity in 2019 totaled 19673 MW bearing in mind that the electrical peak
load reached 14420 MW in 2019.

Electricity peak demand has been moving upwards in amazing leaps. The rate
increase ranged around 32% in the fifties, 26% in the sixties, 15% in the
seventies, 8% in the eighties and 11% in the nineties. Nevertheless, it is quite
obvious that during the last ten years there was a downward trend towards
reasonable rates — by 3.68 whereas in most of the industrial countries the annual
increase in electric load does not exceed 2 - 3 %. Naturally the rise in electric
load and consumption is a direct result of the harsh climatic conditions and of
the rapid economic and censtruction growth in the country’s private and public
sectors. However, the rise in per capita average rate of consumption reflects the
extent of luxury and abundance enjoyed by the people, meanwhile it plainly
indicated aspects of waste and extravagance prompted and encouraged by the

very cheap price of electricity.

However, the figures and statistics exhibited in this book demonstrate the work
and effort exerted in the last six decades o promote the electric services to its

present status.
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Generating Stations
During (2019)

Power Generating Units:

1- Steam Turbine Units:

These units comprises the large capacity units. Their capacities vary from 120
MW to 300 MW in all Power Stations. The total installed capacity of these
units is 8970 MW,

The above units are operated according to the system power demand. In
general, the available and operational capacity will be maximum in summer
season as the electrical load demand increases with temperature rise and
minimum in the winter season, hence, routine annual maintenance of the above

units takes place during the winter season.

2- Gas Turbine Units:

These are smaller capacity units ranging from 18 MW as in Doha East Power
Station, 42 MW in Shuwaikh Station, 28.2 MW in Doha West and 27.7 - 130 -
165 - 250 MW in Az-Zour South Power Station and 41.7 - 62.5 - 220 - 250 -
315 MW in Sabiya Station and 220 MW as in Shuaiba North & 220 in Az-
Zour North Stations . The total installed capacity is 8151 MW at high
temperature operation. The above units are designed for normal peak load
operations with blackout start capability within 10 minutes, where it takes

more than five hours normally in case of steam turbine units.



3. Combined Cycle Units:

These units comprises the large capacity units. Their capacities vary from 185
MW to 280 MW, The total installed capacity of these units is 2482 MW.

4. Sustainable Energy Modules:

These units comprises solar modules (10 MW), wind power units (10 MW)
and 50 MW from CSP totally 70 MW from sustainable energy.
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Here is a brief summary of the present situation
in various Power Generating Stations:

s 681 cildaa s
Power Stations

(AU gy ) 93ll) fo gt Abasa -1
&l slasa 252 L4548
1- Shuwaikh Station (**Gas Turbines)
Installed Capacity 252 MW

Bas gl Skl fo s 48 jall 5 adl)
Unit Date of Commissioning | Installed Capacity

Gas Turbines 4 Qly ;5

Nao. 1 12/ 07/ 2007 42 MW
No. 2 12/ 0% 2007 42 MW
No .3 29/ 07/ 2007 42 MW
No. 4 23707/ 2007 42 MW
No. 5 277 07/ 2007 42 MW
No. & 14/ 08/ 2007 42 MW

A e Slam g 6 e allagd 5T Culd 86 A oS AR LN SMT B pedeaadl 2l 53 Ry H%
il a8y ¢ L doaes Cilan gl a3 aaan g (hal glage 42) Lgia JS 558 g g Aans 3 LgaS 5 o
(Rt yloge 252) idaa B A Jall 50l

** In view of the continuing increase in the electrical power consumption,
Ministry Installed 6 Gas Turbine Units each 42 MW. The units were
commissioned during 2007 with a total capacity of 252 MW.
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- P. Stn Present Status:
All the units are available and being operated as per the system demand.

(At il il ) dfladil) Apail) ddaaa -2
b slaze 875.5 43 s
2- Shuaiba North Station (Gas Turbines)
Installed Capacity 875.5 MW

Saa gll Jidal o s 3.8 jall 380
Unit Date of Commissicning | Installed Capacity

Gas Turbines Wl Qliy )&

No. 1 10/ 09/ 2009 220 MW
No. 2 29/ 45/ 2009 220 MW
No .3 22/ 12/ 2009 220 MW
ST. 4 28/12/ 2009 2135 MW

<4 a0 Silaa gl -
660 48 e dpllen] dangg ¢ Jabglaza 220 Lgia JS Amas 45 & 2l 55 Dlam § (3) e Unaall 455
. bl ghase
pln (M A Jadl ibaa g o gl i3y o Job slaga (215.5) Lo ol Dy 1508 Ay ) 5 4] 23 N
AS yilall 5 3l

- Gas Turbine Units:
It consists of 3 units % 220 MW each, with a total installed capacity of 660 MW.
One steam turbine with a capacity of (215.5) MW added, in order to convert gas

units to Combine Cycle.



sl Abaddi adag -
.%jg‘M‘QmunwmangijﬁQ‘hﬁl@@

- P. Stn Present Status:
All the units are available and being operated as per the system demand.

Ay giadl Al dbas -3
dol glasa 72 LgS 548
3 - Shuaiba South P, Plants
Installed Capacity 720 MW

Baa gl AT e s A8 yalt § il
Unit Date of Commissioning | Installed Capacity

Steam Turbines kil Sliy

No. 1 07/ 06/ 1970 124 MW
No. 2 12/ 05/ 1971 120 MW
No .3 22/ 07/ 1971 120 MW
No. 4 09/ 03/ 1972 120 MW
No. § 04/ 03/ 1974 _l;ﬂ_;lw
No. 6 08/ 06/ 1974 120 MW
sy LA Cilas ol -
A8 o Aflon) Axanyg ¢ bl glage 120 Lo JS daws By 45 2l 5 Ciam g () (po Adnandll (483
Aol glaaa 720

- Steam Turbine Units;
It consists of 6 units x 120 MW each, with a total installed capacity of 720
MW,
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Afloal Aew lldy & 5eSH A%al Cillhie s il 3 Ay 558050 Gl agen
P 4SS gall Amidl mlidih agayy (Bassll dallaia 120 Gay Zhaay 6) dalslass (720)
B el v Lladi e Y Laa i,

* Present Status:
All 6 units are operational as per system demand with available capacity 120
MW each. As all the units are above their estimated lifetime, it has been

decided to operate and run at derated capacity.

(8 s ) Ay gl ilan o igtas Sl -
e WY ity 2003/2002 Lkl Al a1 jtie] (Au JS fan g) Colan gl a1
el Sl g i Bl dlas

- Refurbishment of Turbine Units (Stage I):
Refurbishment will be carried out for 2 units every year w.e.f. 2002/2003 for

extending the life of the units for ten years more.

slgyand a7 Ciliay -
2003/8/4 M 2002/12/14 (a5 5588 8 51a g Eyaa a3 (1) iy sas
2004/1/20 J 2003/10/5 o b5l A an M Caoali o5 (3) o) 32 )l
2004/3/27 Y 2003/11/22 He s il b 3aa ) Cyaad 5 (5) a3y Bas gl
2004/6/2 N 2004/1/29 (a5 510 3 baa gl Cuaal &3 (4) A 52l
2005/2/4 M 2004/10/2 a3 A A Baa ol Sysad 5 (6) by b il
2005/3/28 A 2004/11/7 a3 il (& aa g Zyaad 5 (2) Ay daa

- Refurbishment of Units Accomplished:
Unit No. 1: The modification work done from 14/12/2002 to 4/8/2003.
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Unit No. 3: The modification work done from 5/10/2003 to 20/1/2004.
Unit No. 5: The modification work done from 22/11/2003 to 27/3/2004.
Unit No 4: The modification work done from 29/1/2004 to 2/6/2004.
Unit No 6: The modification work done from 2/10/2004 to 4/2/2005.
Unit No 2: The modification work done from 7/11/2004 to 28/3/2004.

:q.ﬂa.“ Ml &é_" *
ag:i_t_}gﬂ'lis.l...ﬂl QM%ME}!L}JE}PQ‘J&}I&;

* P. Sin Present Status:

All the units are available and being operated as per the system demand.

4B Lil) As gall Abaa -4

ot glars 1122 Lg5 yab

4 - Doha East P, Station

Installed Capacity 1122 MW
Ba gl Sl o 3 448 5all 5 k)
Unit Date of Commissioning | Installed Capacity

Steam Turbines Al cilda 55
No.1 14/ 06/ 1977 150 MW
No. 2 13/ 10/ 1977 150 MW
No.3 G2/ 01/1978 150 MW
No. 4 13/ 03/ 1978 150 MW
No. 5 21/ 04/ 1979 150 MW
No. & 03/ 08/ 1979 156 MW
No. 7 23/ 10/ 1979 150 MW
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Gas Turbines Ul Sl 50
No, 2 26/ 05/ 1981 18 MW
MNo. 4 307 05/ 1981 18 MW
MNo. 5§ 03/ &/ 19481 I8 MW
No. 6 04/ 06/ 1981 18 MW
;E.L)li._ﬂl ) KU [
AL pa Lallas] Ay g ¢ dol glonsa ISG@JSM%#jﬁth(?)leuJSB
el gl 1050

- Steam Turbine Units:

It consists of 7 units ¥ 150 MW each, with a total installed capacity of 1050
MW,

sAg A oo gl —
72 48 jaiglan] dminy g ¢ Jod glae 18 Lebo S Ao Ay 2 2l ¢ ihaa g (4) (e Adaaall () 4SS5
, Lot slasa
- Gas Turbine Units:
It consists of 4 units x 18 MW each, with a total installed capacity of 72 MW.

s Mt Al ey *
1@&_}4&\@&%@;@3}@:5}#&!&_&%

* P. Stn Present Status:

Al the units are available and being operated as per the system demand.



5 - Doha West P. Station

Ay 2l Aa gall Ahaa -5
Loj slasa 2547 g5 8

Installed Capacity 2541 MW

3aa ] Jue2il 4 55 Al 5
Unit Date of Commissioning Installed Capacity
Steam Turbines k) iy 250
N 1 02/ 05/ 1983 300 MW
Nez | 206198 300 MW
- No .3 - _1:'3! {ls)’ 1932_-'.__ _ I MW d
B Mo 4 . 31/ 08/ 1935 . o 300 ;'I_“’
No. 5_“ 04/ D4/ 1984 B 300 MW a
No. 6 _.“2.6.-;{.]4)' ”1.934 300 I\T'I“r
No, 7 . Uﬁ:"l 0/ 1984 N 3U[|' M“f_ .
No. B a 02/ 12.-.’ 1984 i H] M‘W )
Gas Turbines Wi <l 140
No. 1 10/ 004/ 2008 28.2 MW
- No. 2 o 29/ [;:"w" 2008 | 23._2m M“’ N
| Nos Cayier2008 | a8z Mw
_l_\‘:d— | 14:"(}7f 2010 28.2 MW
) No. § - 10/ {]B.r’lﬂﬂg_ I 28.2 M“’
odg A Culas, o _

A8 pa Lallaad Dy y ¢ dol glase 300 Lo IS Tia &y 5145 3855 Shaa 5 (8) (0 Adnaall 5 K55

. &bl glasa 2400



- Steam Turbine Units:

It consists of 8 units x 300 MW each, with a total installed capacity of 2400
MW,

o4 YRl wtda gl -
141 48 o Allen) dasuyg o Job ylasa 28,2 Leia JS Aa 25 2 a5 Silan g (5) Gpo Aanall ) 4S5
ot slaza

- Gas Turbine Units:

It consists of 5 units * 28.2 MW each, with a total installed capacity of 141
MW,

;q.“.\.ll ddan i &an *
T ERPLA L% ﬁmbmwi}hji_ﬁ}haih’ll@q

*P. Stn Present Status:

All the units are available and being operated as per the system demand.

dygindl y9 30 Aaaa -6
b glass 5805, 8 Lgo
6 - Az-Zour South P. Station
Installed Capacity 5805.8 MW

Baa gl ol ey A5 ‘ 48 yall 5 alll
Unit Date of Commissioning [nstalled Capacity

Steam Turbines ) Shig 4

Ne. 1 1471171987 300 MW
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No.2 | 197121987 | 300 MW
 Ne3 ‘ 1470371938 L aemw
 No.d | 0S/08/1988 | 300 MW

= e
e | et ‘ et
Nt I  30/1v1989 | 300 MW
No. 8 | 16./10/1989 0 Mw
Gas Turbines Jall Sl
GIT 1 ’ 25/ 11/ 1987 27.7 MW
- ez 3071171987 | 77 MW
a3 { 20/ 08/ 1988 ] 277 MW
Y TR 15/06/1988 277 MW
New Gas Turbines  ausadl Jalt Sl 60
N.G/T 11 29/ 07/ 2004 130 MW
NGTIZ 24707/ 2004 130 MW
N.G/T21 24/08/2004 130 Mw
ON.GT2 27/ 08/ 2004 130 MW
ST 50 10/ 01 fzm'_{'l_h - 280 MW _
. N.GT3I 09 / U3/ 2005 130 MW
N.GT32 09/03/2005 130 Mw
NGT4l  issom2005 130 MW
N. G/T 42 i 15703/ 2005 130 MW
ST60 | _ 3070172010 280 MW

Emergency Gas Turbine Unity

ol g gkl culas g

EGT1
EGT 2

30/04/2008 165 MW
06/05/ 2008 | 165 MW
| A B I R—
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165 MW

EGT 3 " - 22 /05 /2008 "
| STI_S_ - 2:”9!2.[-!"1;5. - | : 185 MW |
. EGT4 | 0S/06/2008 | 165 MW |
= EGTS - “E{lﬁfl’;ﬂ; | : 165 MTW
ST28 o 19/1072013 C1ssMw

Z503 - 09 Gas Turbine Units 03 - 09 4l cilas 3l

2803 T-09-11 ; 0%/02/2015 | 230 MW

e e e e e

Z503 GT-09-12

22/ 02/ 2015 250 MW

oy JAd Silaa gl -
4GS o llaa] Ganag g ¢ ol glonsa 300 Lo JS Amaa A 130 4 55 Slaa 5 (B) (e sl o 5S58
b g 2400

- Steam Turbine Units:
It consists of 8 units x 300 MW each, with a total installed capacity of
2400 MW.

A R Glaa g -
A8 je dflan) dayy ¢ Bl glae 27.7 Leia JS Ay B Ji2 adl g5 Shan g (4) e dkaadl ) S5
Aod oz 110.8

- Gas Turbine Units:

It consists of 4 units * 27.7 MW each, with a total installed capacity of 110.8
MW,

3l



sbagandt A SLad) cubas gl -
fganes Baa gl dd daa 130 A Apgiadd o)l Adonay Banall &, 3l iy 5 4l A4S jall 5530
“1) a8 daiiay (R 50) W3 5l da e dllly (130%8) Lol slase 1040 5,8
(o
gl o gl Lol 5 (ot slange S60 =280 2 ) Ao "y i ka5 57 (D) 330 Alia
AS Azl 35 9 pls M el sl Gl

- New Gas Turbine Units :
Az-Zour new G/T consists of 8 units x 130 MW each, with a total installed
capacity of 1040 MW at 50° C and pressure of 1 Bar.
In 2010, two more Steam Turbines with a capacity of (2x280 = 560 MW) were

added in order to convert Gas Units to Combine Cycle System.

<A k) i5 st ghall Cilaa g -

B aanay Baa gl Jol lasa 165 0 Amgindl g 3 Aaaay 4y 5t {5 ) pdali Zliy 5 98] A8 jal) 3530
ol gloge 825 (165 x 5 )5 4

Shaa gl bzl 5 (bl slaze 370=185X2) Anwy ™ dyjliy digy )5 * B e Hlin L
A il 5 ) pall QU5 N gdy gt all3 o 3 el

-Emergency Gas Turbine Units :
Az-Zour Emergency G/T consists of 5 units x 165 MW each, with a total
installed capacity of 825 MW.
In 2013, two more Steam Turbines with a capacity of (2x185=370) were
added in order to convert Gas Units to Combined Cycle System.

03 — 09 Al cubas g¥ -
2} a8 § ganas Baa ol ol ghasa 250 (oh Augindl )y M Adaaay 4o il by ) o A8 sall 5 ol
ol glas 500 250 %



-ZS 03 - 09 Gas Turbine Units:
Az-Zour 03 — 09 consists of 2 units x 250 MW each, with a total installed
capacity of 500 MW,
et Abaall aia g *
wtsen (Ll 5 3mla g 5 0 6ia Shan g asea y dol laa 58058 A Al Lgd 08 caly a6,
gty Sl A2 ciullaa

* P. Stn Present Status:
The total installed capacity is 5805.8 MW and all the units are available and

being operated as per the system demand.

Asualidba .7
b glaze 6746.7 Lgi 8
7 - Sabiya P. Station
Installed Capacity 6746.7 MW
Bas gl | Jurll e 3 ' 458 yoll 5 yaglh
Unit Date of Commissioning Installed Capacity
|
Steam Turbines _&al ol s
No. 1 | 09 /02 / 1958 | 300 MW
. N2 T 2ireer19m ]_""""3ﬁ{i"&iﬁr'__ N
 Ned | o6rez/e99 00 MW
Nod | z2eraar9 | w0 Mw
s T aweme | woww
No. 6 01 /85 / 2000 : 300 MW
 Ne?r | wrwssiam | 300 MW
Nes | oljeszee O somMw
Gas Turbines SBOC - 1 Jali S, 5
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I 62.5 MW

No. 1 10/ 06 / 2009
- N_D.Z—__ _ | 14 J-'-.\-(.].%J'Zﬂﬂﬂ' R EES_I_“W -
_ No. 3 12!4]3!20&5_ ‘  p2s MW |

 Nod _| 23/0472009 ' 628 MW
Gas Turbines SBOC -2 Sl iy 68

No. 1 | 07 709 / 2008 | 41.7 MW
. Ne2  16/es/2008 AL Mw
[ N3 B 15708/ 2008 a7 mw

 Nod \ zwnwznnsnm_—"_ T Mw

No 5 N 19/07/2008 T MW
_ MNa. 6 l______--ZS {11 f 20"8 | 41. T_Mwm .

SBCC -1 Jd i 53
No. 11 | 30/ 0572011 | 220 MW
C Nedz ‘V“‘“'mumuar__“f“‘iEhw

ST 10 2270572012  ssMw

No. 21 " n1rnsr2011  a2omMw

No22 . 06/06/2011 - 220 MW

. STEU_ _ o IB/05/72012 : 2155 MW

No 31 14706/ 2011 20 MW
 Ne.32 | 2170672011 zzu MW
 ST30 ! 02 108/ 2012 | 2155 MW

Gas Turbines SBOC - 08 i Gl y 65

GT 11 i 21702/ 2015 ' 250 MW
CGriz | 03/03/2015 | 250 MW
[ sTan B CosM8/2M9 25 MW

Gas Turbines SWGT2 — stage IT W Qliy 8

GTA 11

GTA 12

13/12 /2016

17/12/2016

i 350 MW

-1

250 MW

Gas Turbines SWGT3 - stage 111

et Sl 0
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GTA 61 L 10/02/2019 | 315 MW

— T R —— e —

CTAﬁl 11/02/2019 N5 MW

sdy i) e, gl -
A s dllan) dasayy ¢ dal gl 300 L JS Aman By 5l 240 5 Shan g (8) G Unaall ST
.ol Lo 2400

- Steam Turbine Units:
[t consists of 8 units x 300 MW each, with a total installed capacity of 2400
MW.

:(SBOC-1) 41l Slaaghl .
250 4 jo dpllant daunyy ol la3af2.5 Lgte 8 dma By 5t Al 5 Cilaa g (4) (e Aanall ) oS3
, ok gl e

- Gias Turbine Units (SBOC-1):
It consists of 4 units x 62.5 MW each, with a total installed capacity of 250
MW.

{(SBOC-2) 43jlalt ctaagh -
A8 ja diflanl iy g dol aage 41.7 Lgin JS dea Bl 2 yS Slaay () (o Adaaall ) 483
Al glais 250.2

- Gas Turbine Units (SBOC-2):
It consists of 6 units x 41.7 MW each, with a total installed capacity of 250.2
MW,
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H(SBCC-1) 4l ciaa gl -
A8 po Dllaa] Aoy y dal flage 220 lgha S daw 4l 2l g3 Dlasy (§) Oa dheaadl () SH
 dal slaza 1320
\giiliab &5 (Bl glaze 646.5 = 215.5 x 3 ) W,y dawy (ki Slip 595 ) 3 2o lia
A8 i 5y all sUail tghy il lly ) 4 S oo

- Gas Turbine Units (SBCC-1):
It consists of 6 units x 220 MW each with total installed capacity of 1320

MW,
3 Steam turbines with a capacity of (3 % 215.5 = 646.5 MW) added in order to

convert gas units to Combine Cycle System.

:(SBOC-08) 4l <haagh -
500 A5 e Aflan) Anny g bl gloge 250 Lete J8 Aa A Jl2 2l g Zibae g (2) (e Adnaall ) oS58
.l gl
lelgatl oflidy 3 jladl Zdaa ol Lgiladal a5 ( dal slonsa 250) o Loy Hy i i3 @l
A8 jidall 5 )5l sl

- Gas Turbine Units (SBOC-08):
It consists of 2 units x 250 MW each, with a total installed capacity of 500

MW.
Steam turbines with a capacity of (250 MW) added in order to convert gas

units to Combine Cycle System.

:(SWGT2 — stage II) 4 ciaagh -
500 A5 yo Ailen] dxinyy Dol glage 250 Lot S dan 4 jle aad g5 Soban g (2) (e sl ) 1S5
,dal glass
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- Gas Turbine Units (SWGT2 — stage I1):
It consists of 2 units x 250 MW each, with a total installed capacity of 500
MW,
:(SWGT3 - stage IIT) 4)udl chaaght -
Al Ao g Bk slonge 315 e S s 2y e a5 iham  (2) (o Wm0
. &l gloze 630 48 e
- Gas Turbine Units (SWGT3 — stage III):

It consists of 2 units x 315 MW each, with a total installed capacity of 630
MW.

: Ml Akadl iy *
_igﬂqﬂliﬁgfﬂhﬂglhh#dﬂi&iﬂijﬁh}ijﬁa&ih,n&u;

* P. Stn Present Status:

All the units are available and being operated as per the system demand.

Aglallt jg5h ddaas * 8
ol slaa 1540 L5 i
8 - *Az-Zour North P. Station
Installed Capacity 1540 MW

Bas 4l ol e 13 A jell 3 528l
Unit Date of Commissioning Instailed Capacity

Gas Turbines S ailiy g

GTG 11 26711/ 2016%* 220 MW

Ly}



GTG 12 26/ 11/ 2016%* 220 MW
GTG 13 28709 /2015* 220 MW
GTG 14 01 / 12/ 2015+ 220 MW
GTG 15 24 /117 2015+ 220 MW
STG 16 26/11/72016** 210 MW
STG 17 26/11/2016** 220 MW
A il B ) yalt plaly  Sasalh Ll gy )15 %

*Early Commissioning Dates for open cycle operation.
. a\*ﬂ‘_ﬂhﬁ&aﬁﬂﬁiswl i_;_,.ﬂ'.‘.Llai_:thsl'u C\ﬂ:ﬂ @‘J"‘IIMGJI:‘ *¥
**Scheduled full commercial operation in combined cycle mode with desalinated water

production.

ddg L) Slaa gt
8 aky A5l yeSl) Adllal LY Ay jlag Basy (220%2 ) 23 (e Alaadll 85
Al 1220 440 A5 e
- Steam Turbine Units:

It consists of 2 units x 220 mw each, with a total installed capacity of 440 MW,

;LJGJ! Iﬂlhﬂ’l -
3 a8y dgih 5o KW adlhaY Etu‘j ag e Siligy 5 8 Cibaa g (5) 2= (s ddanall ) ST
A glage 1540 Unnall A 4all 50l el maasd ¢ Jot glasa 1100 48 40



- Gas Turbine Units:
It consists of 5 units x 220 MW each, with a total installed capacity of 1100

MW.
The total installed capacity of 1540
: ! ddaa ) Jod g ¥
gy g A2 i inia e 5205 Jaln 5 i e han g e

* P, Sin Present Status:
All the units are available and being operated as per the system demand.



2019 - 1960 (o 5580 O (1 ghaga ) (g 581 llaaal 48 yal) 5000 ) ghas

Development of Power Station's Installed Capacity (M.W) During 1960 -

2019
faaaalt | g Amane | dagall dha | dagall dbae ) sl Aas danll) ddaae e
S A giadl Ay Al A s Ay gial [ IEY et geeial) 5 ysdl)
Total Az-Zour |Dola West [ Doha East Shuaiba Shuaiba Shuwaikh | Perieod
South Station| Station Station | South Station | North Station | Station

70 - - - - - T} 1960
130 - - - - - 130 1961
160 - - - - - 160 1962
160 - - - - 160 1963
160 - - - - - 160 1964
300 - - - - [40 160 1965
370 - - - - 210 160 1966
3N - - - - 210 160 1967
440 - - - - 280 160 1968
560 - - - - 400 160 1969
694 - - - 134 400 160 1970
962 - - - 402 400 160 1971
1096 - - - 536 400 160 1972
1096 - - - 536 400 160 1973
1364 - - - 804 400 160 1974
1364 - - - 304 400 160 1975
1446 - - - 2804 400 242 1976
1868 - - 300 804 400 364 1977
2128 - - 600 804 400 324 1978
2578 - - 1050 204 400 324 1979
2578 - - 1050 304 400 324 1980
2686 - - 1158 804 400 324 1981
3286 - 600 1158 804 400 324 1982
3886 - 1200 1158 804 400 3 1983
5086 - 2400 1158 804 400 324 1984
5086 - 2400 1158 804 400 324 1985
5386 300 2400 1158 804 400 34 1986
6696 1610 2400 1158 804 400 324 1587
7398 2511 2400 1158 804 330 195.3 1988
7411 2511 2400 1158 804 330 208 1989
7283 2511 2400 I158 804 270 140 1990
Contd ... Loal




2019 - 1960 oy 340 JMA (dal ghaga) 4y 5480 15 g8 Cilhiaal A pulh 3 00  ghas ads
Contd./Development of Power Station's Installed
Capacity During { M.W ) 1960 - 2019

i iha, Wnas | gl idee | As pal Aboa| s galt Teaa| Aeth A :..'.! [
ol Eponall { LGN oae | LRaZB | Aol | Augiad | duan AL | dpgiall | GRaid | paadd | Gl
Total Shygays | Az-Zour Sabiya | Az-Zour Dsha Dahg Shuniba | Shuaiba |Shuwaikh | Period
Stn. North Sta. | Station | South Stn. | West Stn. | Exst Stn, | Souoth Stw. |North Stn,] Station
£898 s - 2511 2400 1158 204 25 s 1991
6898 . - 2511 2400 1158 | 804+23 - - 1992
6898 - . 2511 2400 1SS | 304425 = - 1993
6898 - - 2511 2400 1158 | 804425 s - 1994
898 5 - 2511 2400 158 | 804425 - = 1995
6898 - . 251) 2400 1158 | 804+25 . - 1996
6898 - 5 2511 2400 1158 | 804425 . - 1997
414 - 600.0 2511 2400 1158|7720 4(25) 5 - 1998
8289 2 15000 | 2511 2400 nsg | " 7o - 2 1999
9189 s 2400 2511 2400 1158 720 - - 2000
0189 - 2400 2511 2400 1158 720 . - 2001
9189 - 2400 251 2400 £158 720 . . 2002
9189 - 2400 2511 2400 1158 720 - 5 2003
9689 - 2404 agn 2400 1158 T20 - - 2004
10189 - 2400 35H 2400 1158 720 . = 2005
10189 - 2400 3511 2400 1158 T30 - - 2006
10481 2400 iss 2400 1158 T - 252 27
11641 - 2650 376 | 24848 | 1158 720 - 252 2008
12579 - 2900 4376 35128 [158 1380 - 252 2009
13393 - 2500 4956 2541 1158 120 8755 252 1010
14703 - 4220 4936 3541 1158 70 8755 252 2011
15349 - 4867 | 49358 | 2541 1158 720 875,53 252 2012
15719 - 4866.7 3306 2541 1158 TX) 875.5 252 m3
15719 - 4860.7 5306 25410 1158 T2 875.5 252 2014
18259 1540 53667 | 58058 [ 2541 1158 720 8755 252 2015
18870 20 16304 | 58667 | s8058 | 254 tss 720 8755 252 2016
18743 10 15400 Re0.7 5805.8 2541 1122 20 875.5 252 2017
18793 70 15400 | 58667 [ 58058 | 254 [122 720 875.5 252 2018
19673 70 15400 | 6746.7 | 58058 | 2541 1122 720 8755 | 252 2019
* Gas Turbise Usi (25 MW} has been removed due 1o waccoanmical ¢ opernic. 1523 ) L 50 Gy (ki glye 25) Lpe t::;m
*4 Bestgacd tmialied Capagity of Shesibe Sth. wia (§ 1 134} = 584 MW bur hns been reduced B04 = ( 134 » § ) dguall ibae o] g a5 ualh 50kl 4

10 (6 x 120) = 220 MY ax ald e Unils are absve their estinated Bic toe.
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2019 /12 /31 b 34 LS g 9l cilhaaa A 40D § 8 g3l 5
Power Stations' Available Capacity as on 31.12.2019

1.4

2 Gas Turbines 30 iy sy B Steam Turbipes il iy i

& Combined Cycle Turbines 48 jkall i 13l Sl ss W Susisinable Energy sad dida



(b ) Aty Sl g BN laad Akl § 0 Al Bialt kel i
2025 « 2020 o b 50 Pl
Faoture Estimates of Power Stations’ Installed Capacity {(MW)

Duﬂng 2020- 2025
Year i
m 2020 | 2021 | 2022 | 2023 [ 34 | 2025 "

Shiaibs Seuth (Fienm Plasl) 18 Ti0 T ) ] ™ T iy gy Tyt Do
Doba Eant {Stesm Plant) 150 1050 1050 1050 {1 1050 iy Lo Hagan ddens
Dahn West {Steam Pluni) 400 2400 240 2400 Tabd 2400 Chuabodty fr it Sy Lnas

Ax-Zawr Swatls (Steam Plasd) p X1, ] 40 rion 2400 40 2400 b sy Das

Subhyea (Stanrn Plnal) 2408 hET) ) 408 pL0 ] 2480 2400 (i) Dt Elate
Boba Esat (GT Plons) 7 n 1 7 72 n | sl et
As-Zaue Ssuth {01 Plasi) im | m [ om | m [ R s e
Satilys (G/T) Pawer Mant =0 0 50 249 25 I50 | Curtl dliaee B poy Ty PN i 3i0 e
Shmwaikd (GT) Pewer Plant L] 150 50 b 30 250 | dueehn o gy Bypad il 1 Do
LG Projrct o Dahs Wast A e ket poy o000 2 0 Lt
Blillnilen Plang S e L = LAl — - Ly 5 Lyt
Is-m LG/T) Pwwsr Pinem 150 F1 ] iss 30 50 LU B P Y PR S LRI
TP PR AT O
Az-Tanr Ssuth (CCGT - [] 154 150 L5500 156 1500 1540 Byt gy liitan pdyn i ptn
datidnndy
gl oL iy B iy A
As-Low Stuth LCCGT - 1 1150 1158 1150 1150 1150 1150 bl pdyy 11 2l
{hralh )
{KumalL Condilisn} iy s g e it 5 Uit
(T} Project at Salsiyn Site 000 | 200 | 2000 [ 20RD | 2000 | MR | e ki i
Sheaiba Nacth {GIT) L IE-Fi P ELER LI R
Cogencration {PAD) e el By | 2P La
Pawar cthenian [n Sablys Fauntr
Plan! (0CGT-1) T = T 750 730 TS0 | (OCGT-1) Susl Tas gl papdhied iy}
Power eufeailan in Spyn Pewer '
Plam (0CGT-1) 50 £00 L] A0 1] 20 | (0OGT-1) St Lo g Thbed Fuyy
Pewar spizallos in Salbya Fawer -
Plaot [CCCT-1 S0 s00 508 900 ] OO0 | (COGT-5) Ljrmsd s o pap 100K Bty
Pawer enpeadion in Saisbon Power
Paat {CCET- 4) 4 0 [ GO0 0n St | {CGT- ) el Sy gl ey Sl 33
TFower cxscution io Sablyn Fower [CCGT-2) Lpmad Thas b ek L2y 3
Flaol (CCGT-1){5T} ] [ ] L] 0 158 5 ST)
Puwer enieation In As-Zour South a0 W gl A0S Dy 5
Power Pasl {0CCT-3) 0 50 750 0 o b JOCET3
Fower enieaiinn In Ar-Zoure Sowth " " " " o o dgylpd g8 A ol gy Ji Ky

Power Pas (CCGT3) (5T ICCGTA) ST
Az-Tear North (Phase 1} 1400 1500 1504 1300 1300 1508 [T e e TS L

Khiran Pemer Pl Frajess A Lol 2k 5 Klte i

€GTLEM) . e L . e L) (CCTINOD)
Al Neeakseeb Projest 13 1 0 0 ] 2400 . PN
Az-Eaur North (Fhsar 1 & 3) 1] L] Q 1] ] TEB0 | (S el T o) Bl o L
Total Installed Capaclly 17968 | 19968 | 19968 ( 20568 | MEIE | 26SIE [ 650 LS i i popan
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2000 Sa 5 A8 IS iy 6 AT oya pLadhy ply 480 551 35 Elish
(Aol b g 1S (i 9ula) 2019 -
Electrical Energy Generated by MEW During
2000 - 2019 (M. kWh)

ST wew | e
Percentape of Annual Electrical Energy Year
Increase f Decrense Generation

32323 2080

6.1 34299 2001

6.0 36362 2802

6.1 38577 003

6.9 41257 2084

6.0 43734 2(05

89 47605 2006

2.4 45754 2007

6.1 51749 2048

2.8 53216 2009

7.3 S7082 2010

0.7 57489 2011

6.3 6l113 2812

-0.2 604982 13

6.8 65140 2014

4.3 68238 b H

2.6 T8)85 2016

3.9 72738 2017

1.8 74103 2018

1.3 75071 2019
10936 MY Produced By Sustainnhle LIATET TIPS TP T g e L
Energy (Wind , Solnr &CSP Energy) .58 At iy 1y m.fx,...-.m,
From Shygays Station Arc Not Included BT . FI

Bg 8 le Aily 450 A £} Generation of Elec.Energy
il

M. kwh

75500

75000
74500

-

73500 ¢
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Power Stations' Generation of Electrical Energy (Million KkWh) During 2000 - 2019

2019 - 2000 {4 55 DA (Aol 7 515 LS ¢ gaba) dpily <11 (5 580 ldaae g

. Ao Uaas oy abas
] et oy orll b ey JEN LU Y EEPEN Bl I
AR | GERAN | Amsiadt | 4800
Totat Shygaya |Az-Zour | Sabiva [Az-Zour | Doha Doha |Shusiba |Shuaibs | Shuwaik| Period
station South | Station | South West East South Morth | h Station
Station Station | Station | Station | Swation | Station
32313 - - 6237 9293 10091 3652 M50 . - 2000
34299 - - 7516 9929 D647 3977 0 - - 20m
36362 - - 87 D32 10640 4152 3421 - - 2002
Ag577 - - 2381 10464 11239 4160 EEXA] - - 2003
41257 - - 8984 12355 11850 4592 A6 - - 2004
43734 - - 965 13686 11726 4793 3840 - - 2005
47605 - - 1080 16173 12066 5128 4058 - - 2006
48754 - - 11578 16895 11316 4875 3255 s 835 2007
51749 - - 12630 17549 1T 4853 o0} - 1345 2008
53116 . - 12691 19045 12086 1169 4290 - 313 200%
582 - - 12906 20337 11036 514 aan 2749 868 010
7489 - - 15875 20359 2996 41593 3708 2920 208 |
1119 - - 20718 18517 10105 4625 J85.9 3215 H 2
£0982 . - 20493 18567 10855 4343 3829 280 43 013
65140 - - 20442 23780 103%4 4297 3762 pr ] 48 2014
G82R8 - 1851 12172 21443 976l 4356 3746 3900 59 s
Tss - 5681 20218 20753 10547 2936 3745 4007 58 M6
72788 - 13028 20318 17324 9920 4231 3659 4211 i2 2017
107 3.920 13588 19945 18809 S469 500 A758 4575 5 2018
75082 11.000 | 13803 | 21548 | 18251 [ 9919 3834 3862 3755 98 2019

25000 -

20000 1
15000
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Elecirical Energy Exported Through Ministry's Systems

L gaall Jalta g aladiutll Jalna g 3 jsuanll iy 1<l 4BLY
(AL i g 1S (1 aala) 2019 - 2000 O 532N DA

During 2000 - 2019 (Miilion kWh)
Pl e | AR gl g gy 4 <0 Bty
U gaat Jalaa B pduaaall Sl 3algall 3 sl
Load Factor % Utilization Elec. Energy | Cons. by Power | Elec. Energy Period
Factor % Exported Stations Generated

57.1 70.192621461 27463 4860 32323 2000
58 734 29273 5026 34299 2001
57.2 78.8 31053 5309 36362 2002
58.9 314 33086 5491 38577 2003
60.6 20 35632 5624 41257 2004
594 82.1 37906 5828 43734 2005
61.1 87.0 41570 6035 47605 2006
61.4 86.6 42585 6169 48754 2007
60.7 83.5 45234 6515 51749 2008
61.0 79.2 46601 6615 53216 2009
59.9 81.4 50186 6896 57082 2010
58.4 76.3 50405 7084 57489 2011
53.7 77.2 53739 7380 61019 2012
57.7 76.7 53584 7398 60982 2013
59.9 78.9 57543 7597 65140 2014
60.9 70.2 60409 7879 68288 2015
59.2 716 61916 3168 70085 2016
60.2 73.6 64367 7921 72788 2017
60.8 74.0 65791 8316 74107 2018
59.4 73.3 66879 - 8203 75082 * 2019

10 3 4850 5l / i) Janl = 115551 Judma - |

100 = {pait bl ¢ 3760 *) 7 520 5ad dgily g ASht = Afpandl Julaa 3
*HTEQ = Adul b SAElh B gaga

(L BTRS = dpsht Lilh Ly )

I. Utilization faclor = {Feak Demand / [nstalled Capacity ) x 100
Z. Load factor = Ekee.Encrgy Gen, /(* 8760 x Peak Loai) x 180
* B760 Number of Hours ina year { Use 8784 for Leap Years )

5 pheaall Ails pS3 Al
Export of Electrical Energy
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(RS sumall) LS pn gy Mgt ol g o]
(45La b glasa ) 2019 alalt N4
Daily Maximum & Minimum Consumption of Elec. Energy
( Network Export ) During 2019( Million Wh )

Month it bl s S ot oY
Max, Consumption Date Min, Consumption Date
January 109387 21-Jan. 102113 18-Jan. P k)
February 108450 12-Feb. 100516 25-Feb. it
March 138595 31-Mar. 167038 1-Mar. e s
April 172720 17-Apr, 127257 2-Apr. J=
May 252308 30-May. 159470 19-May. e
June 289004 27-Jun. 236213 21-Jun. L)
July 282424 25-Jul. 254973 19-Jul. el 9
August 280258 2-Aug. 253356 18-Aug. | unhed]
September 284962 3-Sep. 224257 21-Sep. FETEI
October 238794 3-Oct. 167560 31-Oct. i)
November 158523 4-Nov. 111385 22-Nov. PEPTY
December 129884 1-Dec. 97525 20-Dec, | 1ol

2019 peal pl g <1 o gy Dl sl Lo
Daily Max. & Min. Consump. of Elec, Energy During 2019

&l R
MW

0 50000 100000 150000 200060 150000 300000 50000
H Maximum Consumption £Digiad e

& Minimom Consumption <Bgisd Al



ALl ) pah i B jducrall g S gt Al g ABLLY)
(Aol dot glasa) 2019 - 2005 (o 500 V4

Quarterly Generation & Export of Electrical Energy
During 2005- 2019( Million Wh)

gl & N Sl g 4 o3 3 ) dh gt ol Akt
Total 4th Qrt. 3rd Q. 2nd Qrt. st Qrt. Qri/Year
Generation of Elec.Energy Bl gl Agily pght Lithaly
43734033 8971858 | 5495620 12314201 6953354 2005
47604822 10101135 16552133 (3477281 T4T4273 2006
48753707 1013595] 16627851 13924657 3065248 2007
31748909 10469124 17992039 14434550 BB33194 2008
53215847 11321776 18368325 14807640 3718106 2009
57082799 11935678 19669195 1606750 9410425 2010
57488755 11762756 20087471 16267915 9370613 2011
&1119071 12959142 21054553 17234199 9871157 2012
S0931918 12470008 21186269 16997179 10328362 2013
65140123 13244513 22526634 18549183 10819793 2014
68288336 14441144 23692284 19021785 11133123 2015
T0084728 14227442 24290753 19756787 1180974 2016
TATRTISOS 14630190 258635642 20609038 11682705 2017
7407070 15019411 25979422 20658422 12449815 318
75082253 15824394.8| 20556771.8 | 21167327.9 | 115337588 2019
Export of Elec. Energy 8 phrall diy el AN
37005505 7578575 13725124 10773052 5828754 2405
41569602 B670813 14768003 11887123 06243663 2006
42585156 R666040 14778966 12307154 6832906 2007
45234293 8920213 16059371 12710609 7534600 2008
46601496 9756400 163663133 13089385 7389378 2009
50186186 10286911 17639113 14276582 7983580 2010
50404919 10081269 17986040 14373927 7931683 2011
53738635 11242340 18846828 15288601 8360866 2012
53583787 16711764 18996318 15070619 8805066 2013
57543593.5 11511898 201268405 16493044.3 | 9270246.2 2014
60409493 12583728 21343508 16932463 9542794 2015
61916396.5 12351019 21865974 17621263 16078140 2016
64566832 128005469 23426710 13499276 14140178 2017
65790702 13175620 23393666 184436353 10778753 2018
66879069 13979230 | 24116555 18859195 9924090 2019
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(Bt glasa) W) Jaadly sl Jaadi ) glad

2019 - 2000 55kl JYA
Development of Maximum & Minimum Loads (MW)
During 2000 - 2019
il = el ,:ﬂtrin Al jﬂt::.lm (¥ Leal HI
L"ﬂll e} kil
Fercentage of Percentapge of
Hatio = Min./Max. Annual Minimum Load Annun| Maximum Ferind
Incresse / increase / Luad
Drecrease Decregse

0.284 1830 6450 2000
0.279 2.7 1880 4,7 6750 2001
0.269 3.7 1950 7.4 7250 2002
0.282 8.2 119 3.2 7480 2003
0.243 109 | 1880 36 7750 2004
0.295 1.9 2480 8.4 8400 2004
(.36 9.3 2710 6.0 8900 2006
{1.292 322 2650 19 9070 2007
0.307 125 | 2980 71 9710 2008
0.315 5.4 3140 2.6 9040 2009
5,798 3.5 1250 9.3 10890 2010
0.304 4.9 3410 3.0 11220 20i1
0.307 6.7 3640 5.6 11850 2012
0.308 2.2 3720 i 8 12060 2013
0.315 5.1 1910 2.5 12410 2014
0.273 -10.5 1500 3.2 12810 2015
0.316 20.9 4230 45 13390 2016
0.310 1.2 4780 3.1 13800 2017
320 4.0 4450 0.8 13910 2018
0.311 0.7 4480 37 14420 2019

LT ,_,a.:i‘ﬂ Jaadh
Maximum & Minimum Load
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Ao gl dpa g A g 5 gl el 48 sall 580
2019 - 2000 ¢ 5 5kl (MA el Jeall
Installed Capacity & Peak Load as Percentage
of Installed Capacity During 2000 - 2019

:“"u,'.i‘“‘ﬁ' PSRN 2 . s
‘J:‘:..nll‘:l _}:TJ.I (Bl fepga) Installed Capaclty At ol ool EE]
bl Al
Al itk
g::;::tu:g: :i Peak Lu.ﬂd { 5 pazal Su:;na bie "b';:;::‘n J.:.h , ‘-'J'-‘-.HJJ-' Year

Installed bW ) Energy . a5 Turbines

Copacity Total (SWHBpY) Turbines
7.2 4450 o189 _ g970 219 2000
73.5 8750 D159 - B9 219 2001
789 TlSI} 189 _ B9 219 2102
81.4 7480 9189 _ #8970 29 20103
§n.n 7750 2589 l BEI'FI.{ 7 ;97 Zﬂl]-i
¥4 8400 11849 B f9rn 121% 2005
8.0 8000 10229 _ RYT) 1258 ZIHMG
A6.5 at7a 10441 _ Boo 1511 n7
73347 - 75'“0 11640.8 _ 2970 1670.B 2008
T9.2 9960 12579 _ ¥970 3609 2009
8.4 10590 133427 B 7455 3637.2 2010
76,3 11220 1470187 _ 9?453 a ;1;5?.2 Zrtrlilili
T2 L1850 15340.2 _ 10392 4557.2 2012
T6.7 12060 15719 _ 10762 4957 2013
78.9 12410 15719 _ 10762 1957 24
70.1 11371707 B 18259 _ 11202 TO57 2015
71.0 L3390 18870.4 20 11264 7586 2015
73.6 13800 18743 1] 11202 7521 mz
74.0 13910 18753 70 11202 7 751 24018
73.3 14420 19673 70 11452 8151 2019
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2019 - 2000 O« Shsiat JMA

System Peak Load, Maximum Temperature
and Humidity During 2000 - 2019

] 1 bl 4 0 .
“,I"ETI.’:?"’“ ot LT Py PR IR
Max. Rel, Humidity ai o Date Percentage | Max, Land Year
Peak Load %  [Ma%- Temp. ¢ of Anvual | (MW)
Pesk Lond °C Increase
48 2R/8/2000 6450 2000
50 13/8/2001 47 6750 2001
38 43 22772002 7.4 7250 2002
7 50 6/7/2003 3.2 7480 20483
2 49 26/7/2004 kX 7750 2004
la 50 17/7/2005 8.4 £400 20058
7 3 26/7/2006 6.0 8900 2006
3 49 37942007 1.9 o070 2007
6 47 7272008 7.1 9710 2008
5 50 62812009 2.6 9960 2009
4 48 6/15/2010 9.3 10800 2010
3 50 212m1 3o 1220 2011
5 50 1&2/08/2012 5.6 L1850 2012
3 30 17472013 18 12060 2013
6 49 11/6/2014 2.9 12410 2014
6 40 J0/8/2015 32 12810 2018
9 48 15/8/2016 4.5 13390 2016
5 49 26172017 3.1 13800 2017
10 48 107772018 0.8 13910 2018
6 il 6/27/2019 3.7 14420 | 2019
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2020 — 2027 540 A
Future Estimates of Peak Demand and Generation
of Electrical Energy During 2020 - 2027

MEW Networks Only slaly sl g€l § 8 3y 43 ‘
(. 0.8 (1gala) Wyl 65 gt dghy gt Tkl ] Jaa At
Expected Electrical Energy Peak Load Year
Generation {M. kWh) ( M.W)
77862 14814 2020
81568 15472 2021
32461 15964 2022
86184 16444 2023
87212 16905 2024
50641 17449 1 zos
92130 17982 2026
95034 18455 2027
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Future Estimates of Power Staiions' Peak Demand and Generation
of Electrical Energy
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2019 - 2000 oa b 5l
Per Capita Share of Peak Load ( Watt )
Daring 2000 - 2019

”*-’u:*ﬁ L 'J'“;:;: :ﬂ;"‘" B gty il el sl 5
pocmaer st | st | o | e
- 2890 6450 2231908 2000
[.2 2923 6750 2309102 201
2.5 2996 7250 2419928 il v]
-2.0 2937 480 2546684 2003
=42 2814 T150 27536546 2004
.2 2808 8400 2091180 2005
0.4 2796 BOOD 3182960 2006
-1.6 2668 9070 300537 2007
5.3 2821 9710 3441813 2008
1.3 2858 G060 J48488( 2009
6.4 3040 10890 3582054 2010
0.2 3035 11220 1697203 011
2.1 099 11850 3823728 2002
-1.7 3045 12060 3960364 2013
0.4 3033 12410 4091993 2014
0.4 3022 12810 4239005 2015
04 3036 13390 411124 2016
1.0 066 13300 4500476 b 1)
-1.8 3010 13910 4621638 D1
0.3 3019 14420 4776407 2019
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2019 ale S (B share) ¢S Jaadly

Maximum & Minimum Elec. Energy Available Capacity

And Load ( MW ) During 2019

T ERTERFE IR A Jaa
el Elec. Energy Available Capacity System Demand

Month W [ | [ | o e [ [ s
Maximume| Date |Minimum| Date [Maximwm| Date |Minimum| Date
January > 11285 4 Jan, 9675 27 Jan, 6230 2Jan. | 4480 |27 Jan.
February  -lod 11300 | 27Fch. | #5785 | BFeh | 6140 | 13Fch. | 4560 | 2Fch.
March L et L1400 22 Mar. 10680 3 Mar. 7020 31 Mar. 4600 [ Mar.
April =l 12050 | 20Apr. [ 10345 | 7apr. | 9140 | 1TAp. [ 5350 | 2Apr
May e 14595 31 May 12220 | May 12950 30 May 0 1 May
June o g 16520 { 27 Jun. 14330 T Jun. K428 127 fun, 501 22 Jun.
July Ry 16665 11 Jul. 15675 5 Jul. 14290 7l G760 18 Jul,
August  wbdl | rs748 |20 Aup | 14970 [ 29Aup | 14060 | 1Aug. | 9650 | 18 Aug.
September gl 16930 | 14 8epl. [ 14650 | 2) Sept. 14220 2 Sept, 3820 | 22 Sept.
Oetober st 13560 2 Oet, 13600 30 Oet. 12560 1 Oct, T A D,
November _-dw 14330 | 2Nov. [ 11695 | 24Nov. | 8260 | 5Nov. 4810 | 22 Nov.
December jras 13920 28 Dec. 115315 11 Dec. 7040 2 Dec. 47140 21 Dee.

2019 plad (Atky (dl) Bodsiall Aol gl Axeddly Jaad

Max, & Min. Elec. Energy Available Capacity & Load During 2019

Mar. Apr. May Jun. Jul. Awp. Sept. Oci.  Nov,

k=i Max. Available Capacity 545 iy 4 dau o
&= Min. Available Capacity 3_dsia b 48 dau 58l
stw)aximum Load Jea el

<EMinimum Load Jas Al




2019 5593 27 (A (Aadl PIS, Jaa sy 4S80 30 480 Jaad)
System Loads (Yearly Peak Load) on 27.6.2019

Power Statioss Available Piant an Bav Feak Load Min. Load
27.6.2019 Capacity (MW)]  (MW) MW (VW)
Shuwaikh Station 240 24 240 I
. Shuaiba MNorth Station 540 540 575 560
Time cir [ Femiebord ST O siuiba South Station | 660 660 540 540
Doha East Station 950 JN} T 630
00.00 12565 Doha West Station 2305 2305 1985 1238
01.00 12215 Az-Zour Seeth Station 4755 4475 4255 380
02,00 11850 Sabiya Station 5485 4950 4660 3320
03.00 11630 Az-Zowr North Station 1540 1540 1610 1640
04.00 11405 SGR 45 45 45 3
04.30 11250 Total Generation 16520 15645 14680 1105
05.00 11080 GCC Interchange - - =268 =255
03.30 10850 Kuwail System Load - . 14420 10830
06.00 10990
06,30 11190 Al Peak Lexd | At Min. Load
07.00 11190 Time (W) (M)
07.30 11980 13:30 PM 5:30 AM | m;:“' ol Josd
08.00 11980 Temperature sct nce - '
08.30 12730 Retative Humidlty 6% 8% 13000 !
09.00 12730 WE g
09.30 13390 Daily Mnx.within 24 Hes, | Temp 50 C° | R.EL20%
10.00 13450 |Daily Minwithin 24 Hrs | Temp 31 C° R.H. 6 %
10.30 13620
11,00 13750 13920) &8585 2018 plall faad 1 2o L3 14420) K 0y 2019 plad it faadh 45,01y
11.30 14070 (%3.67 ) %usi ol {00 S10) L2123 Tk im0 iy (90
12.00 14070 Compariug the Peak Load {14420 MW) for 2019 with year 2018 (I39]0'
12.30 14300 MW) show the load increased by 510 MW { 3.67 % ).
[3.00 14300
- ﬁfpg - —5%2— ™ Pesk Load el Jua)
14.30 14380
15.00 14380
15.30 14340
16.00 14340
16.30 14240
17.00 14240
17.30 13900
18.00 13900
18.30 13745 . .
19.00 13745 it kD s et sl et s
roportion Dstribution OF Peak Load
19.30 13705 By Generating Stations
20,00 13630
20.30 13565 vi v e
21.00 13475 o
21.30 13295
23.00 13175 s
22.30 13005 . N %
23.00 13005 s e Dt Eaoion Ml
24,00 12485
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DIa atty g AR a3 A canald
2019 - 2000 a5 2d
Per Capita Consumption of Elec. Energy

During 2000- 2019
Lighad) dpadll 3 Al g . Agn gttt At
o B8 i Per Capita sl * At sl
el Consueiption (om0 (pmptaa)
Percentage of ;‘-‘ﬁ ll’l.if:i-i Export of
[u‘:::a“sﬂ' ﬁﬁl\rh ui"ﬂ-r Flee.Energy *Population Year
pis——_ tn KkWh {InM/kWh)
= 336 12305 274561 2231908 2000
3.0 34,7 12677 20273 2309102 2001
i.2 35.2 12832 31053 2419928 2002
1.2 156 12992 33086 2546684 2003
-0.4 354 12940 35632 2753656 2004
-2.1 34.7 12673 37906 2961189 2005
3.1 358 13060 41570 J1 82960 2006
-4.1 343 12526 42585 3399637 2007
4.9 359 13142 45234 3441813 2008
1.7 36.6 13372 46601 34843881 2009
4.8 184 14010 50186 3582054 2010
2.7 374 13633 50405 3697292 2011
kN 384 14054 53739 3823728 2012
=3.7 37 13530 53584 3960364 2013
3.9 38.5 140632 57544 4051993 2014
1.3 39.0 14251 60409 4239006 2015
-1.5 384 14036 61916 4411124 2016
2.7 305 14413 64867 4500476 2017
-1.2 300 14235 65791 4621638 2018
-1.6 38.4 14002 66879 4776407 2019

Y e il e plaatd Lal) Appl s N gl e B0 L 320 8
ot AR e R sty i b p  patiall AN a3 AN 0 Y I . S

Aialh (g Ayt g TN (3o 9,00 g
Per Capita Consumption of Elec.Energy Per Year
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(2019-2003) polill pUaill A Lty S Al (e 2 5il) cupead
Per Capita Consumption Of Electrical Power By Residental

Sector (2003-2019)
i FEA .
N B s | Wi |
etk b 3k 50 Per Capita Consumption Cageieln) il (s
(N
e [ s | St | ot |
Amnual Increase/ | Sl In kWh Residental (M/Kwh ) | “Population D
Decrease Per Day Per Year | Sector{M/KWH)
284 10371 26413 38577 2546684 2003
2.0 27.8 10(63 27985 41257 2753656 2004
-2.4 272 oL 29466 43734 2001189 2005
-14.32 231 85l 2309) 47605 3182950 2006
13.3 264 9643 22784 48754 3309637 2007
6.9 28.2 10313 35495 51749 3441813 o8
4.4 3740 o850 34346 53214 2484881 2009
82 291 10665 38203 57082 3582054 2010
+4.] 380 10228 37815 57489 Jo07292 2001
0.9 8.2 10318 38452 alle I82372% 2012
-4.3 2740 9871 39094 60982 3960364 2013
339 16.5 6031 24678 65140 4081993 2014
1.7 168 61211 25998 H8288 4239006 2015
-l.4 16,5 049 26682 70085 44]1124 2016
7.8 179 6320 29341 TITER 4500476 pill ke
0.9 177 6404 29873 M1a7 4621638 2018
-2.0 17.3 6337 302066 75082 4776407 2019
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(2019-2003) palid) puaill 5 Ayl sl 4G e 3 skl Eginah
Per Capita Consumption Of Electrical Power By Residental Sector (2003-2019)

o b
KWh

LLL
400
SR
T

4040

500

Bl




P TRVT=N (T =V |
Electrical Networks

er

.\ﬂ

ap




Al gl il

e e e e S e v P
S (e AT Glanadl 5 A gl o g lodl) e Lgnny ¢ mnal 5 Ay 3o Sl 4 b 2y S it
SRR ST LA EPPE P ki (PR PRI ) PPL RLTT RN L 3 PAPIIORS, U PS FORUIE 3 EPETW

ol ST AL e N ya g el AW

A 5l AU YA g ¢ Aaad g A a1t ol LTl pim iliday 33y oS CASLEN Canly
ol 038 ey ¢ Apaad B AN 58 e S S iy NS Ly jeSll Al ¢ hdana (e Apiall
ey LSl Ao Ul oh pSlgtanall ) ol dpalio AaaS) L i o085 o3 i gadll 580 sea
2l g3 p Ldaa o5 (530 pial paill ae dia g5 6 (38 all D 315 g ala it y Am 0y g liall
ol e Jladl aig o o jaad) Lpn bty DA elail e s 5o 2,20 ukaii ¢ Aty 56SH A8
sl in g yaiane JS25 (5 a1 3Y 5 S Jandh () LS ¢ aSDGE paa g B aby ellgiana S
s e pabill g 1 el AL 5eSH Jandt dgal gal il oS CISLEN L BlEE L 445 g g piee
teSd al Joadf o o A dlaYl Jaall e 5 Guallad) S Tuall U8 e WY dass

5320l Qe g plall g (Shenalty  rall

DA o g oM B A S ISt gkt e B35 oy Lagh i G ol ) g

ole Ao B e Al gt Jo g ot Mlancialy g S 8 300 e 3S,80 iy 1934 ale i
<l g 3804220 () A3 daiim Jao 1949 ple by e L3 il i 200 daiiing g Apslids 33en ]
AS o5 s ad Al janlh ded 1 Cimn 35y lad pall 3508 5 ol 2ay 3558 50 3358 oyl s
Adalyt oLy sl

5 onae g B (1) 2 il Adaas L8y 1951 plo o8 e Sall 3 2K 00 410 N5 2y
ity S8 11000 daine A ud i 3RO Tt (ra Ay eI AS0EN Dt b M alall ol <l
[ 11 e il dypadt Cllana oL2 pdy ¢ (Slefunall 220 Sl 5 sl 4461 jaadh Lgtad 5 aen s3
11 AS080 i e ) o lgihanh il 1] A gt dn gl y D JY0 M S5 il 5 415
G 521 1958 e (s e iy ¢ dapoll alalidl Y AS Ja L0 W lae Cileay o b



A e e calai ) a3 dakiay S A0S Al gyl () 2 g3l Adnae
Aana oLl dany daalladl g Abpaall 5B 33711 Jugad cldanaya @l 33 40 4a b pdaa
ALt Jygad ldeaa CoaTily i ol 33 Jai 805 a5 05 n p1962-61 Ao S () 2 s
elogally ey il 3038 3371 ]

s ol Antall g Aiadl e 2 2l g5 Aaas el 3 4 sla Jlee VT S Coa 1964 2o b
Aie (e a8 132 deiiay JBdad Iy £l 350550 ol o 132 A Sl A 8 b
Jad o 132733 dainday A ) el il (5 Sl (g gad Adans LSS o5 LS Agadill Y 2y KU
gbon 5 e i g Al ol i Adeas Slah o3y Ly ) Jimtanilly Aype 8 1) 40, pgH AR
iyn 2l Alan s W20y (1965-1969) dllel St Eaaa Jlad) w132 JR A8l A 40,
eb Sl i ald (1977-1981) At 52 As yall a5 e ol aayy (1970-1974) &g ypia)
33/11 e 132/33 Lt )l Jy gl Sihaas N il 132 Jill 4S03 e 558 cilpeSy i
o g i) aliiS 28y andy Glai oy ySY Gl ciliae A Akl S pe  J Caadl ol
s 33 Al

JA ASed Caaly 38 ¢ 4l il Cldaaa 508 B g W el il T 5gSH el 1 358 il way
SR A2 oLl ;50 Iy Bagh 5l Jlaa ¥l i e il ) AtaaBY 165,08 3508 a0 132
e il Sllasally Agily S0 (6 48 dana day s AS2 50 03a 0 58 iy b, 300 daiany P22
i OV (i a5 g ¢ Adlisal GRS 8 A 5 A0S 380 5 IS A0 T OE s 3007132
oot <. 300 Jygadll Slhaaay 3 gl ildase by 5 ) b, 300 A8l ot M JSagll Jurisy
§ el syt g Al g oot g piladhy ual B (5 St g Apaaih g el daiilly Ay pandd 5 Ay phadd

Ada Jlalhy cgladl o g8 g o ppadiy c il

Loy gy o s Jnadl o gl Agloal 8l 400 N AS5N ol 03 ) o3 lly e 5500
SAE 400 Ddana L5385 00 Caalii o oa ot bl (] ol ) ai | palina (90 Sl Ly S
2011 Ao Jia Ay 5o SH AS0iRy Lpday ) o3y uldaiill y ody polall Bpuliall b 2 o

Adliin it ga |6 L) o5 i 41S 40073007132 gl 3 Cildasdl)

12019 plo 4 b LS 40 5 AN Flia gl b Led ciy 12



s B Bl 4805 )

AalS 57 - ol 400 duum Y S Dyl )
FagdS 33145 - a8 300 s )W S Jgdd oo
S TBT - i 400 Ll selt S Jogless 1ok -
AagiS 956 - wad 300 A sl JEl L ylad (Jpkaf - 3
Abaa]13d - 53400 oyt laasae _

Adaas 32 - 8 300 Jagatll Gillaas 22 -y

sl hikuall 4S5 2

Ahas 438 -5 132 Jupa il Slaaasie
Aaae 120 - 5833 Jopaid Sllaae s 0
Anas 193 -4 )il G d33 Jogsilicllhaaie 5
e 1S 4075 a8 132 Ay N1 N Jhplal -

e sl€ 1656 - .4 33 A ;W1 L3S Yl s
SaglS 1851 - o [32 At gel) Jitt Laglad Bakad -
sl 1464 - 13,8 33 Dl ggll JEl L plas N phad 3

1ol sd 415 il 11 plbdiall g dac glalt bl Aok -3

Alaae 9937 - Lyl il cllass ae |

Adiaa 10538 - (AalSia oy )55 ihan g+ Lynata gall a3 430 Y gad) 230 o
sl 13093.3 — ol 1] o ghall Jaiiall NS Jglal

S 278813 <8 4155 - g 433 Labdiall dauall NS Jhghal -
SahS 9190.6 i |1 Lo sie 4 g da pladlt WLl a

(£l 3 -4

Jia3hS 226.290 — » 35 530 I3 saeelys il g 20t 1yl L
JiaslS 317,420 — 5 22 Siasaeely il g p30 ) ghal

e sl€ 2124690 — 2165 12 liiaaclys i gl Jighl



S 453197805 — » 10 R AES I pabeaddy B el & g2l Sk o

3351.810 - p 8 b dilis e pmadcvsy Seliaall Ao J1 £ ) o2 e e ikl (3 kel ik
el

S gS 2360.570 - 6 ¢ p 4 D Aliia mabecs Selnadl dpslall Bkl ki -



Electrical Networks

(Historical Development)

Kuwait js, at present, covered by vast electric power networks system
consisting of overhead lines and underground cables in addition to the primary,
secondary and distribution transformer stations which ensure power supply to

CYCry consumer.

The electrical networks of different voltages play a vital and key role in the
transmission and distribution of electrical power to various consumers,
residential, industrial, commercial or agricultural. The expansion of these
networks has been in line with the rapid growth of the power generation sector,
Electrical Networks have, practically extended over the entire country with
power supply connected to every consumer irrespective of location or size.
Furthetmore, work is continuously under way to strengthen and reinforce the
different electrical networks to meet the additional loads resulting from the

change in consumption patterns as well as from catering for new consumers

The following is a brief summary of the electrical networks expansion:
In 1934, electrical network started using 200 V (Direct Current) O/H lines with
copper conductors on wooden poles. In 1949, the network voltage was changed
to 220/380 V 50 Hz (A.C) after the expansion of the National Electricity

Company Services.

Upon the transfer of the company to Government ownership in 1951 and the
erection of Shuwaikh P/Station (A), the network voltage was raised from 380 V
to 11 KV to extend the ranges of the network to satisfy the growing electrical

load as a result of the increase in the number of consumers. Also 11 KV/415 V

5



sub-stations were constructed with the 11 KV underground cabies and overhead
lines needed to feed them. Still 11 KV network was unable to transmit power to
remote areas. So in 1958, a 33 KV transmission network was added comprising
33 KV O/H lines, underground cabies and 11/33 KV sub-stations in town and
Salmiya. Upon the erection of P/Station (C) in 1961-62, the 33 KV transmission
network was expanded with additional 11/33 KV sub-stations erected in Town,
Hawally and Al-Jahra.

In 1964 when work was underway for the erection of Shuaiba North P/S there
was a need to raise the voltage to 132 KV. Consequently, the Ministry
constructed the first 132 KV transmission line from Kuwait City to Shuaiba and
the 5th Ring Road 33/132 KV sub-station was constructed to transmit power to
Stuaiba and Fahaheel. Expansion and reinforcement of 132 KV network
continued after Shuaiba North P/S was completed (1965-69) in order to connect
Shuaiba South P/S (1970-74) and then Doha East P/S (1977-81). The 132 KV
network setved to transmit power in bulk to the major 33/132 KV and 11/33 KV
sub-stations constructed in the main load centers in the country. (Expansion in

33 KV networks was curtailed),

With the continued growth of electrical demand and the corresponding
increase in the generating capacity, the 132 KV transmission network reached
its economic and technical limit, So it was decided to introduce a new 300 KV
transmission network to link the Power Stations with the 132/300 KV sub-
stations which will constitute major supply centers in various areas. By now the
300 KV network main siructure has been compieted and put intc operation
linking Power Stations with 300 KV sub-stations in Jabriya, Omariya, Fintas,
Shuaiba, 5th and 6th Ring Roads Shuwaikh, Town, Surrah South, Qurain, Jahra,
West Jaleeb and Ardiya.



Further, the power system was augmented to 400 KV transmission level to
ensure secure and stable power system with the growth in load centers and also
to facilitate interconnection with GCC grid. Power Generating Station at 400
KV level established. 300/400 KV substations at Sulabiya, Jabriya and Fintas
with 400 KV interconnection grid are in service from 2011. Substations with

voltage levels 132/300/400 KV added at various locations by now.

Hereunder is the status of Electrical Networks by the end of 2018:

1, E.H.V. Network:

A - Length of Underground 400 KV Cables - 57 KM.

B - Length of Underground 300 KV Cables - 331.45 KM
C - Overhead 400 KV Lines — 787 KM.

D - Overhead 300 KV Lines — 956 KM.

E - Number of 400 KV Sub- Stations — 13.

F - Number of 300 KV Sub- Stations — 32,

2. H.V. Network:

A - Number of 132 KV Sub-Stations — 438.

B - Number of 33 KV Sub-Stations — 120,

€ - Number of 33 KV Sub — Sub - Stations ~ 193.

D - Length of Underground 132 KV Cables — 4075 KM.
E - Length of Underground 33 KV Cables — 1656 KM.
F - Length of Overhead 132 KV Lines — 1851 KM.

G - Length of Overhead 33 KV Lines — 1464 KM.

3. M & L.V. Network 11 KV 415 V:
A - Number of Ring Main Sub-Stations - 9937 .
B - Number of { Spur Transformers + USD ) - 10538 .
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C - Length of 11 KV Cables - 13093.3 KM.
D - Length of Low Tension Cables (433 & 415 V) - 27881.3 KM.
E - Length of Overhead 11 — 9190.6 KM.

4. Street Lighting:

A - Length of Streets with 30 & 35 M Masts — 226,290 KM .

B - Length of Streets with 22 M Masts — 317.426 KM.

C - Length of Streets with 12 M Masts and 16 M Masts — 2124.690 KM .

D - Streets with HPMV Lamps on 10 M Masts - 3197.805 KM.

E - Side Roads, Different Type of Lamps on 8 M Poles — 3351.810 KM,

F - Sub-Main Roads, Different Type of Lamps on 4M , 6M Poles — 2360.570
KM.
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Electrical Networks

(Presentation & Analysis)
e ———

The ordinary reader may wonder why all these network with different veltages?

Extra High Voltage, Medium and Low Voltage and street lighting networks.

The reason for this is the effects of the flow of electrical currents in conductors
from the source of supply to the point of consumption. Conductors posses the
characteristics of “Resistance” and “Reactance” which adversely react with the
flow of current in them and cause : firstly, an electrical voltage drop {directly
proportional to the current) and secondly, a thermal energy loss (proportional to
the SQUARE of the current) which raises the temperature of the conductor.
Therefore, the need to keep these two negative effects within acceptable
technical and economical tolerances require the REDUCTION of the electrical
current as the electrical power (voltage x current) to be transported grows larger

and this is done by RAISING the voltage.

Hence, there was a need, over the past, to repeatedly raise the network voltage
to keep up with the growth of demand the expansion of the network : from low
voltage to |11 KV, then to 33 KV, then te 132 KV and lastly to 300 & 400 KV,
to cater for the continued growth in demands as well as for the ever increasing
distances between the sources of supply (Power Stations) and the centers of
consumption. It is known that the “moment” of transmission lines (capacity x

range) is nearly proportional to the square of the voltage.

Most of the electrical consumption takes place at the L.V. level (240/413 volts)

with the exception of some industries where consumption takes place at
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medium voltage (11 KV) or (6.6 KV). However, electric power generation takes
place at the medium voltage {from 11 KV to 21 KV} and this voltage is not
adequate to transmit large amounts of power over long distances to the center of
consumption. Hence, it is necessary to step up the voltage at the Power Station
to 132 or 300 KV or 400 KV in order to transmit the large amounts of power to
the main centers of consumption where the voltage is stepped -down to lower
levels in suitable sub-stations and the power distributed in smaller amounts and
in successive stage until the levels of power and voltage are suitable to supply
the consumers. Therefore, the electrical networks comprise the following types

of sub-stations:

Step-up S/Stations at the Power Stations to raise the voltage from (11 - 21
KV} to 132 KV or 300 or 400 KV.

Step-down S/Stations to lower the voltage from 400 KV to 300 KV.
Step-down S/Stations to lower the voltage from 300 KV or 400 KV to 132
KV.

Step-down S/Stations to lower the voltage from 132 KV to 33 KV.
Step-down S/Stations to lower the voltage from 132 KV to 11 KV,
Step-down S/Stations to lower the voltage from 33 KV o 11 KV.
Step-down 5/Stations to lower the voltage from 11 KV to 240/415 Volts.

These types of sub-stations are interconnected amongst themselves as well as
with the Power Stations on one side and with the consumers on the other side by
various network of different voliages which perform definite functions in the
process of conveying the electric services from the sources of production the
consumers by the most suitable means, technically and economically. The
following resume outlines the main characteristics and functions of these

networks:



-

The primary transmission EHV network (300 KV, 400 KV): which
consists mainly of double circuit overhead lines having quadruple bundle
conductors supported on steel towers. In buili-up areas, this network
comprises 300 KV, 400 KV underground cables of special design. This
network has two functions - firstly to transmit bulk Power Station to major
center of consumption {the 300/400 KV, 132/300 KV 8/Stns.) and secondly,

to interconnect the Power stations in perfect synchronism whereby all

generators maintain on identical speed.

The secondary transmission HV Networks (132 KV and 33 KV): which

consists in open areas, of double circuit overhead lines having single of

double-bundle conductors supported on steel towers and in built-up areas of
underground cables of special design. The main function of this network 1s

to transmit medium amounts of power from the 400/132 KV, 300/132 KV

and 132/33 KV sub-stations to the distribution network (11 KV and 415/240

Volis) and sometimes to large consumers.

- The medium pressure distribution network (11KV) & low (240/415): which

consists of (11 KV) transmits electricity in low quantities from (11/132 KV)
transmission stations o (11KV-240/415V) distribution stations from which

ground cables distribution supply consumers by electricity.

- Street-lighting network: which consists of L.T, Cables emanating from 11 KV

/ 415 - 240 Volts sub-station to supply street lighting lanterns on poles and

masts.
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Control Supervisory Centers

In view of the fast development that tock place for the Electrical Netwarks
and to co-ordinate the activities of Power Generation its Transmission and
Distribution and to secure the continuity of this system and to increase the
efficiency and to ensure the safety of the equipment, the Ministry decided to
consiruct Supervisory Control Centers and distribute them according to the
geographical area and determine their responsibilities which are described here

after:

National Control Center Jabriya:
This Center was constructed by M/S Siemens and started operating in 1980, It
was upgraded by the same company in 1994. And received the last upgrade by
M/s Siemens in 2010 so as to manage the vital activities and Energy Exchange
for the interconnected power system of the Gulf Cooperation Countries in
coordination with Interconnection Control Center in Saudi Arabia. National
Control Center is responsible for the supervision and control of 400 kV, 300 kV,
132 kV Electrical; Network and supervises the Generating Stations in all parts of

the country.

Jabriya District Control Center:
This Center started operating from 1972 and has been upgraded by M/S Siemens
on 1994 and 2010. This Center is responsible for the supervision and control of
132, 33 and 11 kV Network which lies in the area surrounded by Fourth Ring
Road in north and Gulf Street on the east and Sixth Ring Road with Sabah Al
Salem Area to the South and Al-Ghazali Street with Rigace and South Ardiva

areas to the west.
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Town Distriet Control Center:

This Center started operating in 1988 and has been upgraded by M/S Mitsubishi
in 1999. And subsequently upgraded by M/s Areva in 2010. This Center is
responsible for the supervision and control of 132, 33, 11 kV Electrical Network
which lies in the area surrounded by Fourth Ring Road in the south and Al-
Ghazali Street to the west including Shuwaikh Industrial area and Hospitals area

and Gulf Street on the north and east.

Shuaiba District Control Center:

This Center was constructed by M/S Siemens and started operating in 1938, and
has been upgraded by M/S Siemens on 1999 and 2010. This Center is
responsible for the supervision and control of 132, 33, 11 kV Electrical Network
which lies in the area surrounded by Sixth Ring Road in the north (excluding
Sabah Al Salem Area) and the Kuwait Sauvdi border in the south and Gulf Street

on the east and Faisal Bin Abdul Aziz Motorway on the west.

Jahra District Control Center:

This Center constructed by M/S Cogelex and started operating from 1994, It was
upgraded by the same company on 24/7/2002. This Center is responsible for the
supervision and control of 132, 33, 11 kV Electrical Network which covers all
the area on western side (starting from Sulaibikhat and includes Ardiya,

Andulus, and Sulaibiya).

Basic Requirements of the Supervisory Control Centers:
To fulfill the earlier referred activities the Control Centers require some very
sensitive, accurate, reliable and advanced systems which can be divided in to

following categories:

- Information Collection Systems.

- Telephony Systems and Peripherals.
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analyze the instructions or advise issued or received by the Control Room

Operation enginger.

3- Communication System and Peripherals:

The Communication System performs the transmission of information and
indications and telephonic conversation which are essential to co-ordinate
between the Control Centers and the Power Generating Stations with respect to
the required generation through a special system and for the Control Centers and

the sub-stations (Voltage 400,300, 132, 33 KV) connected to the respective

Contro] Center.

It has been considercd in the designing of the Communication System that ali
major sub-stations data is transmitted via duplicate channels and the equipment

differs according to the routes used and the wired or wireless transmission media.

With Underground power cables, Pilot Cables or Fiber Optic Cables which are
laid alongside the same route are used as a communication media. In case of
Overhead Lines, the conductor of these lines or Optical Ground Wire (OPGW)
are used as a communication media. With regards to wireless media, Digital
Microwave are used. Some major sub-stations collects the data of their satellites
and transmits and receives the information in the same way as described earlier.
In case of sub-stations located in far areas and for which the previously
described medias are not economical to be used then the equipment using the
Uitra High Frequency (UHF) wireless operating in the frequency range of
367.925 - 399.5 MHz has been installed for the provision of communication

services with the Control Centers.

The peripheral equipment for the communication equipment consists of the

protection equipment instalied at the ends or on the equipment itself to protect
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- Communication System and Peripherals.
- Auxiliary Power Supply System and Peripherals.

- Computer System & Peripherals.

1 — Information Collection System:

This system consists of a microprocessor with special programmes to collect and
send all required information and measurements from the Power Generating
Stations and Sub-Stations to the Control Centers and to receive the instructions
issued from the Control Centers and to ensure their correctness and follow up
their execution. The sending and receiving is to be very very fast using different

communication equipments.

2-Telephony System and Peripherals:

The Ministry of Electricity & Water tries to make the redundant communication
facilities in different Power Generating Stations and Sub-Stations always
available to facilitate the personnel operating and maintaining these stations and
the Control Centers to co-ordinate the operation of the power system for the
continuity of supply and repair any defects which appear on the equipment with
utmost urgency and has designed a separate Telephony network for each of the
Center and these networks are interconnected to each other to increase the
efficiency of these networks. A unified IP based MEW telephone network has
been established which provides communication between MEW different

installations.

There are multi Channel Duplicated Voice Recording Equipment connected to
the telephonic lines and is used to record all the conversation exchanged
between the Control Room Operation Engineer and others round the clock.

There is possibility to hear these recorded conversation at any time so as to
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these equipment against damages arising out of abnormal incidents occuring on

the Electrical Network.

4- Auxiliary Power Supply System:

In view of the important role played by the supervisory control equipment and
the continuous operation without any stoppage even in case of loss of electrical
supply to the station an auxiliary power supply system is provided in the Control
Center and each station connected to that Center.

Auxiliary system in the sub-stations consists of a battery charger which converts
the electrical energy from the alternating current to the direct current and a set of
batteries. These batteries provide the required energy in case of loss of supply to
the charger for a period between 10 to 12 hours. The Auxiliary Power Supply

System as provided for the Control Centers consists of the following:

- Un-interruptible Power Supply System which feeds the required power to the
computers and their peripherals.

- Auxiliary Power Supply System for the Communication and Telephony
Equipment and their Peripherals which is identical to what is provided in
the sub-stations with the only difference that their capacities are larger

matching to the equipment requirements present in the Control Centers.

3« Computer Systems and peripheral:
The duty of the Control centers depends on the computer systems, which
communicate with the remote terminal units and power stations. These systems

were designed as Duplex System for work continuity.

The National Control Center works through special programs to display and
analyze the data (SCADA Functions) in addition to special programs for the

Energy Management System. However the duty of the district centers is restricted
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on data display and analysis (SCADA Functions) besides the transmission of
some data to the National Control Center in order to use it for the Energy

Management System.

PEAK LOAD ANALYSIS
Kuwait electrical load is characterized by high load in summer and low load in
winter according to the increase and decrease in the values of temperatures &

relative humidity.

SUMMER 2018

The following figure shows the daily peak load, temperature and relative
humidity during summer months. The maximum peak load reached 14420 MW
on Thursday, 27th of June 2019 at 13:30, with a temperature of 49° C and

relative humidity of 7 % with an annual increase of 3.7 %.
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PEAK LOAD DURATION CURVE

A load duration curve is created by taking daily peak loads for the year and sort
them in descending order and plot a curve. The highest peak load will appear at
the beginning (to the left} and the lowest peak load will appear at the end (to the
right} and all other days in-between.

The following figure shows the peak load duration curve for year 2017, 2018
and 2019. The high load during summer time will appear to the left of the curve
while the lower winter load will appear to the right. The intermediate load levels
during spring and fall appear in the middle of the curve,

Comparing the curve for 2019 with 2018 show that the load increased with about

396 MW only (3.13 %) during summer, while the increase during winter was
about 47.8 MW (0.80 %).

Duration Cwrve for Daily Peak Load il (el Jusdl g 5 9al alalh

Frn Summer iual

MW <y

Days st I
Tt = : = =
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Leads of Different Areas During Peagk Time
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Customers of Electricity

There lies behind this statistical table for power customers number growth the
earnest and concerted efforts of all labour force in both utilities (electricity &
water). It also portrays the magnitude of evolution and development in such

Services.

Hereunder is a resume of customers number growth since the foundation of

Electricity Department up to the end of 2018,

In 1951, the number of customers totaled 2462. It went up to 47060 in 1960.
Yet over a decade by the end of 1970, the number jumped to 118682, it kept on
until it hit 217232 in 1980, a noticeabie increase by 83 % over 1970 figure.

By the end of 1989, the number of customers totaled (260135) while in 1991 it
decreased to (195534) because of the brutal Iraqi invasion. From 1992 onwards,
the number of customers started increasing till it reached (360676) by the end of
2019, this means that it is gradually returning to its natural average.



s VLI P 15, BN PP S
2019 - 1995 e & Gl DA
Development of Elecirical Energy Customers
Daring 1995 - 2019

5'.!:"-':” mﬁﬂ"“” pilall £ gasa A
P:rcenlage of Annual Total Customers Year
ncrease / Decrease
230549 kb
d 2406 14 1996
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33 253688 1934
13 257012 Lee
132 316603 Clal)
42 330125 Gyl
25 321009 2002
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20 441478 Clnt
1.3 449236 el
0.7 452265 Ll
2.9 465575 2012
15 482019 2013
22 492690 —
23 504223 ao0ts
2.4 516370 2016
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Manpower

There is no doubt that the management of human resources of manpower,
especially in the large organizational units is one of the most important
management functions, as based on the human element, which is the most
precious resource investment have any institution and the most influential in
productivity at all, despite the technological development witnessed by the

contemporary world.

The proper management of human resources can be any organization to achieve

many goals, perhaps most notably the following:

- Strengthen the organizational capacity of the institution and at all levels,

- Attracting and qualifying the necessary competencies that can cope with the
challenges of current and future work.

- Optimal use of company assets and holdings, especially characterized by high
volume and units and the high cost of their holdings, as is the case here at the

Ministry of Electricity and Water.
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2019 - 1998 55l (DA 5 jsly Cplaladt 2 ghas
Development of Ministry's Employees

During 1998 - 2019
ﬂml Cubdadl £ gapa o_aih
P:: :::;:eg: ‘:;::::;:I Total Employees Period
6937 1998
-2.2 6783 1909
24 6943 2000
4.1 7228 2001
7.4 7764 2002
6.5 8271 2003
10.9 9170 2004
5.8 9699 2005
107 10736 2006
3.3 11095 2007
4.7 11619 2008
4.7 12168 2000
129 13733 2010
9.5 15041 2011
5.1 15807 2012
59 16745 2013
4.7 17533 2004
10.6 18525 3015
7.4 19904 2016
2.7 20440 2017
5.2 21507 2618
6.0 22788 2019

B 13 Oy slatalt
Ministry's Employees
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Development of Ministry's Kuwaiti Employees
During 1998 - 2019

%@d Numberof Employees Oplaladt 226 .
Kuwniti s s T Pariod
Perceniage of
Total Total Non Kuwaiti Kowaiti
61,2 6937 2690 4247 1998
63.4 6783 24584 4299 909
66.6 6943 2318 4625 2000
67.2 7218 2373 4855 2001
68.3 7104 2463 53 2002
1.4 8271 2359 5902 2003
74.8 9170 2308 6862 2004
77.3 9659 2198 7501 2005
794 10736 221 8525 2006
81.9 11095 2009 9086 2007
83.1 11619 1963 D656 2008
34.8 12168 1844 10324 2009
86.6 13733 1839 11594 2010
35.1 15041 1784 13257 2011
89.3 15807 1697 14110 2012
90,2 16748 16358 15110 2013
oL.0 17333 1581 15952 2014
71.8 18525 1514 17011 2015
1.8 19904 1440 18464 2016
933 20440 1362 19078 27
94.1 21507 1276 20231 2018
95.2 22788 1095 21693 2019
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2019 Jmsannsd iyl s

Ministry's Manpower According to Different
Staff Groups By the end of December 2019

Aot gialt dpud [ AV sl Ob—t}
Pero;r:t:;%e of Total Description

0.05 1 Management Lol i g 4o gaas
94.82 21607 General Group of Jobs atall i gl A5 gana
0.11 25 Asst. Tech. Group of Jobs. BaeLucal) 43500 LARE o)l do gags
0.22 50 Asst. Group of Jobs. gl LB ol de gana
3.50 197 i:::.’untract Group of Y dialh 42 pagen
| |smown e
100 22788 Total £ 3—a—aall

92.85%
& Management Group of Jobs %Al (illliyh 42 gapes

@ General Group of Jobs ddall LAl gll de yags

B Asst. Tech. Group of Jobs &bl Ll itk o A jaga
B Asst Group of Jobs s Cisliyl is paga

@ Second Contract Group 7N Jull 45 gaas

u Fixed Salary Group 4 shiab ol s )8 290 Ac pasm
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2019 4k s iy il
Ministry's Manpower According to Groups
and Grades by the end of 2019

Management Nuntber Al aals gl
Under Secretary [ A0 Oy
Asst. Under Secretary 16 d6-Loa 3t 39 Sy
Total 11 E sanall
General Group of Jobs Aadalh il gl A yages
Grade A 255 | gt
Grade B 435 o A yah
Grade 1 1611 i Ag jall
Grade 2 2602 At da pall
Grade 3 3939 FLLiA PR
Grade 4 6480 Lagl 1t Lo
Grade 5 3725 Auaaldd iy jalt
Grade 6 1200 da) 4o 0
Grade 7 819 Aadeal) La jall
Grade § 341 ALAAN A
Total 21607 £ gaaall
Asst, Tech.Group of Jobs 308 Lnall AidN il o A5 sazes
Grade 1 1 AN Ay pal
Grade 2 1 Agath gy yal
Grade 3 5 L5H Ayl
Grade 4 13 Ao Y Ag )
Grade 5 5 LR ES | E O
Grade 6 - Ldlaall dp ity
Total 25 £ paaall
Asst. Group of Jobs A5 gmadt LAUE )l Ao pazea
Grade 1 7 ¥l Aol
Grade 2 10 i) da Yy
Grade 3 33 A8 45
Total 50 £ yanall
Contracts 3 gial}
2nd Contract 797 O dis
Fixed Salary Contract 208 F yhika o)y die
Total 1095 E panall
Grand Total 22788 (oASH £ saaall
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2019/12/31 A b LaS
Number of Different Specialized Engineers

As on 31/12/2019

Designation Number 3 dis g
Electrical Engineer 1446 il S g
Mechanical Engineer 1556 S (udiga

Civil Engineer 647 (e adigs

Chemical Engineer 454 .S adiga
Industrial Engineer 324 @l adiga
Electronic Engineer 137 9 A8 usiga
Architect 47 $ e sadiga
Computer Engineer 406 lgada (podiga
Others 177 ¢ ik Shawall

Total 5194 * £ aaall

f}f}?{fﬁf/




2019 (559 2014 O 8 I A Alalad) 5 ot Al
Productivity of Manpower During 2014 - 2019

il Al Jid el slakh pl3A AN [ EILa AR e | e | Al g8
(%) (er g sal (o gla) dtiys (%) [ (lasbiggls) dliga | (%) (1=} A
Production of Fresh Generation of Elec. M
change (%) | Water per Employee | change (%) | Energy per Employee | change (%) hll npnhwe;* Year
(ImpGallons) (kW/h) (Number

- 8264225 - 3715287 - 17533 2014
-1.92 8105282 .78 3686230 5.66 18525 2015
-1.9%9 7943789 -4.48 3521138 7.44 19904 2016
-1.31 7830338 1.13 3561037 2.69 20440 2017
-5.20 7431419 -3.4 3445719 5.22 21507 2018
-5.27 7039721 -4,38 3294815 5.96 22788 2019

i Gen.of Elec.Energy / Employee  wiliss J55 40 <0 d8kb 3840
i Prod.of Fresh Water / Employee il gs J8 Lal) alyad gl
8 Manpower dedudl 532 i

%
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3435800 3 il o s} 332y Agilacas
Bo00sM A - 2019 e JMA
Expenditure, Entry and Import Forms
During 2019 - Ministry's Budget

e Msuﬁlg g | S £ saaal
Month Ch";:,’;:’ n Chapter IV Total
January sy 913 169 1082
February  _sid 1124 195 1319
March waba 1891 767 2658
April ot 591 247 1358
May S 793 254 1047
June Y 899 155 1054
July My 915 203 1118
August  gudendl 750 213 963
September  _saipw 1134 235 1369
October sl 965 227 1192
November  _mdy 772 159 931
December  Jaaud 311 85 396
Total  £gaaall 11058 2909 14487
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(i) Aot gl g LA Ao
2019/2018 - 1999/2000 il siedt i
Galatall diday gas /0 g¥1 sl — 3585 30 A S
Financial Allocations & Actual Expenses (KD)
During 1999/2000- 2018/2019
Ministry's Budget Chapter 1 - Compensation Of Employees

A i | o |4 ctigag] WD RS
Percentage of Anounl Increase
Fiscal Year LT:.:::::;; E;:etnal Perceniage of et h dpal
pemses Expeases Allocations % | Expenditore %
20/2008 47,848,600 47,759,463 9.8 2.6 24
*2000/2001 | 37,335,000 37,332,903 1.0 =220 -21.8
200172002 | 55,550,000 53,159,611 95.0 499 424
0022003 | 61,253,000 59,539,406 972 9.5 120
200372004 | 69324718 69,224 718 109.0 13.0 16.2
200472085 | 72,357,000 72,355,303 100 4 4.5 4.5
00572006 | 80,599,000 80,514,950 999 1.4 113
100672007 | 103 A7B 300 | 103,390,500 99.0 184 284
200772008 | 119107540 | 119,065,337 100.0 151 152
2008/2009 | 163,169,710 | 163,053,777 99.9 370 .0
200972010 | 159087550 | 159015206 100.0 -23 «2.5
2010/2001 | 197,544,190 | 197,485,852 1000 242 242
2013/2012 | 247,817,850 | 246,560,782 M5 254 243
2012/2013 | 277564858 | 277,258,544 909 120 12.5
20372004 | 303.431,550 | 303,173,570 oo g 23 93
2014/2015 | 323,214,880 322492696 Gog 6.5 &4
20052816 | 349,708,540 | 348,801,579 99.7 52 8.2
20016/2017 | 357,799,840 | 357061644 98 23 14
201°7/2008 | 404187430 402145628 9.5 13.0 12.6
2008/2019 | 447818260 | 446334154 9.7 10.8 [0
* Perviod consists of % months siarted from L Z001/3/31 s 20007741 J et gt 0 B v

1772080 va 315372001,

Financtal Allocations

0201772018

Actunl Gl ol g el
Expenses

=2018/2019
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(Siaaty) Apleilt b g parall g Audlall cblaioY)
2019/2018 - 2000/1999 S giull A
el g adudl £ SUN A - 38 sl el e
Financial Allocations & Actual Expenses (KD))
During 1999/2000- 2018/2019
Ministry's Budget Chapter 1I - Goods & Services

A | il e | Duth il s ‘*f_"'j*" SR R
Pertentage of Anmsal Ingrenss
Fiseal Year L'I::::::s Actual Expenses mﬂmﬂ = o
Allcations % | Expemdilure %%
w28 156,180,000 134,825,331 221 26.5 5.6
*2008/2801 215,520,000 213,659,905 %91 33.0 8.0
2001/2002 320,750,000 JEB 308,758 989 19.3 49.0
20022003 H5.000,00H) 342,905,666 ¥4 1.2 7.7
20032004 390,500,000 389,765,269 99.8 13.2 157
20442005 613,266,000 578,690,224 94.1 57.6 18.5
208572006 11 560,600 721404897 100.0 175 5
20062807 9A9,001.4HM) 719331 $9.8 359 36,7
20071008 1.354,076,000 | 1,33%230,362 8.6 36,9 353
2MR2005 | 2450.048,000 | 2440687021 99.5 8.2 B9
92010 | 1.653,065.008 | 1611673291 97.5 -32.6 -34.0
20102011 2214455000 | 2,193.470444 9.1 Mo Ja.1
20112012 | 2,144,702,000 | 2,103,700,336 98.1 3.2 =t.1
201272013 | 3,181,745000 | 2.872.731.716 9.4 48.4 36.8
0132004 | 2.305.990,000 | 2,397.375202 854 -1L% -16.7
200472015 | 2.869437,000 | 2,154,924 119 54 23 8.7
ns2016 | 1,624.027.000 | 1,3011.783,242 i0.8 -13.4 -394
200162017 | 1.142.669.000 | 1093220414 95.7 «235.6 =16.7
2007/2018 | 1.426,953,000 | 1,405,969,095 08,5 4.9 284
2018/201% | 1,553,681L.D00 | 1.509897925 9712 5.88 T4

* Peviod comsists of 9 months staried from 11772000

to 31372001,

1500000000 |

ARl bl eyl
Finsn ekl Allocatians

O2017/,2018

L IO A T o Tl gt

Artual Lkl oty
Expenses

E2018/2019
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( by Adadll AR g uaiall p ARall il sLaSE Y
2019/2018 - 2000/1999 < il PA
L palat p Jgnatil o1 puds ASHEN Al - 3 303 o0 A0 3
Financial Allocations & Actual Expenses (KD)
During 1999/2000 - 2018/2019
Ministry's Budget -Chapter III /Purchase of non-current assets

j F TS| “15-‘-1."'1.!‘-'-' Al
Al Tl e [ Lt il qi‘njnﬂ I‘ereuu'ge of Annwal
Increase/Decrepa
Fiscal Year Finnnc.ill Actual Percentage of e b
Allocations Expenses Expenses | acations % | Expenditure %
F9/2000 650000 6193527 95.3 =29.1 -14.0
*2080/2001 F40000 619228 83.7 13.3 0405
200172002 635000 544485 B3.7 -14.2 -12.07
20022003 FO0O0D 601064 987 l0.2 26.92
200372004 653780 619688 54.8 -0.6 10,33
200472005 Q36000 904513 96.6 43.2 45.95
200572006 1049335 10E377% 96.6 12.2 12.08
20062007 2000000 1834422 1.7 90.5 BD.95
272008 4483000 1768446 43.3 04,2 -3.60
20082009 6725000 4546785 676 64.3 157.11
2009/20 10 2004000 5692282 63.2 338 25.19
010:2011 12767000 7251678 56.8 41.8 X719
20112012 65458000 5248786 8.0 412.7 =27.62
201272013 33129000 15713424 296 -18.8 199,37
0132014 2343000 4449050 474 -82.4 -71.6%
201472005 4471000 1436109 321 =52.) -67.72
20152016 3312000 1675203 50.6 -25.9 16.65
201672017 5718000 B5340 14.9 72.4 -49.06
272018 19010000 5d19427 285 135 5359
201872019 | 21669000 5178039 23.% 13.987 ~4.45

* Perdod consists of 9 months staried from 1772004

10 33200

LA Sidas Y

Finaneial
Alscatons

20172018

- 200053131 e 20005711 o | Al ) el § Bl #

dglndd! 2y sl
Aeimpd Expemaes

W2018/2019




oo |yty Sosuadxg [sn)ov m IR vy SUOTIE3O[[Y [RIDUEUL )

6107/8T0T-800Z/L00T 3urn (()) sesuadxyq [enjdy % SUONEIO[[V [euenl g
§)25SE JUILINI-UOU JO 35eydIng/TI[ 1o)deq)) 3o3png s, Lnstarpy
IR=F I Ity ST ae (e e L00Z/8007- STOT/6T0T
O OIS - 1S s/ T (R 97 ey



(Sl Adedl il g paall g ASLall Zhalaie
201572018 - 2000/1999 S giuall N

Financial Alocations & Actual Expenses (KD)

During 1999/2000 - 20182019

A ylad) Dbl s ALE0T) p fudeall / il 1 it 5 o1 34 e

Ministry's Budget Chapter 1V - Basic Maintenance & Construction Projects

HPUE T L GG | Al ol g peaal Lagbalt el St g Bt At
vl pald Percentape of Anoenl Increase
Fiscal Year :ﬁ:::::::: Actwal Expenses P'g‘;‘:::’r I“n::::, " E:p::re .
29,2000 203, 10,000 187,508,509 933 «15.7 21,4
* 208072001 2041, 250.000 103,273,264 b N =14 -44.9
200872002 288,605,000 | 155988544 340 d4.1 5.0
2002/2003 31 1,000,000 183.311.817 589 7.8 17.5
200372004 J12.000,000 1 240,142,485 710 (HE 3.0
472005 260,000,600 | 234,458,136 90.2 -16.7 =24
20052 260,000,000 193,386.390 75.1 0.0 -16.7
200462007 304,000,000 | 248,046,053 63.0 51.5 70
200772004 1,095,000,000 | 466,733,462 426 177.9 BE.2
2008/2009 699,250,000 | 685,346,349 o080 -36.1 16.8
200972010 590,500,000 | 588,561,762 09.7 -15.6 -14.1
iRl 1.012.000.000 | 1,009,574,193 99.8 7.4 LS
b 1 R P 1] P4 1.220.000,004) | 835,932,063 685 2.6 -17.2
201272013 B36. 100050 | 750,735,163 B4.7 274 =102
32014 6,000,000 | 663,501,248 94.0 =20.3 116
W4/20135 574300000 | 3565067733 08.4 -18.7 «14.8
201512016 675,000,000 | 671,233,711 904 17.5 8.3
20162017 675,000,000 485,355,523 7LD 0.0 =227
20172018 85 000,000 | 599233545 76.3 16.3 23.5
2018/2019 800,000,000 258.361,934 69.8 1.9 -6.8

* Perimd consists of % moaths sinried from 1/7/2800 to

J137001.

S00,088,000 -
500080800 -
-ﬂl.ﬂﬂﬂ.ﬁﬁl} v

0NN -
200,000,080 S

—_—

AL sl e
Financisl
Allpeatisns

200772018

S

L 2MLBAN o T falpet il g B ¢

B

Al i g poiall
Actunl Expenzes

-

H2008:2019
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(Hiaalg) Leladll A3 g secrall g L0 CibsLS
2019/2018 - 2000/1999 <l ghuall SIS
A1 S gaS s A g peaa FOAN o o 50 3g Al S
Financial Alocations & Actual Expenses (KD)
Duoring 199972000 - 2018/201%
Ministry's Budget Chapter YIII - Various expenses &Transfer Payments

S TR PRI NPT
a0 Asah Sl ikl | Aglabll oy tall | oyt B gt Tl Percentage of At wunl
Jecrapsed nse
Fiseal Year ;::::Ii::’ Axiasl Expenses P"Ec:;::s::f o JJ_J
Alleeatlons % | Expenditure %
9912480 - . - - -
* 204206 - - - . =
Toorze02 - - s - -
240212003 - - - - -
24832004 - - - 5 =
212045 285050 284129 90,68 . -
HO52M 271070 105761 9.0 -4.00 -62.78
62087 222000 157863 .1 1810 49.26
0D 72008 4518000 1257064 91,21 194414 2596.68
0042009 060004 1213456 319866 -31.57 -71.50
2009/2018 2519000 M5 129 3% -17.68 -[7.17
201072011 1911000 1215982 53.63 -24.14 20.98
202 1483000 1463032 98.65 2240 32
200272013 34633000 3629623 99.91 144,98 148.09
2013/2004 4540000 3623759 79.82 24.97 £.16
01412015 2848000 [B7579% 65,86 =377 ~48.24
201572016 InFROM aldt 3168 1.0 46,90
20162017 655008 680397 98.75 +77.40 =31.70
20172013 1263000 1253684 99.110 83.60 £4.26
2018/201% | 7308000 TIT4872 99.58 517.23 520.16
* Period cambiiis of 9 moamihs skdicd From 11772000 s L2003 e 2000/ | S Vst g @ Bk m
3372001,
I £

Aciwal Expenas
20172008 @ 20182019
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Fuel Networks
Natural Gas & Liquid Fuel Pipelines

The main aim of fuel networks project department is to meet the fuel demand,
feed and operate the growing power stations fuel supplies. Also, to secure
existing power stations and any potential expansion in the future by updating

fuel supplement for the infrastructure,
Projects that were completed during the year 2019:

o Contract EF / 1717, Installation of telemetry system for monitoring and
control of consumers network system. It is a cooperation project between the
fuel network project department (FNPD-MEW) and Kuwait oil company
(KOC) in regards to the ministry prermises {power stations, etc.). This project
consist of Metering Skids, analysers, isolation and control valves to be
installed at the end point (MEW Power stations). The facility when
completed shall enable KOC to operate and control the Consumers
Networks. Also, all types of fuel pipelines has been connected, tested and
commissioned. It is worth noting that the ownership of all facilities that
located within the concrete boundaries of the power stations will be
transferred to MEW as per the agreement between the ministry and KPC and

its subsidiaries.



Projects under implementation during 2019:
Design Upgradation of Fuel Gas Supply System and Fuel Supply
Infrastructure within MEW Power Stations

* The Ministry of Electricity and Water is carrying out a study, design and
supervision project to develop and rehabilitate the infrastructure of all types

of fuel to meet the required needs of the power stations.

¢ It is considered one of the most important projects in the future plan of
Kuwait due to the time limitations of power stations, especially the
receiving systems for gas and liquid fuel that required to operate the
stations, which had an impact on the efficiency of electricity production and
water distillation. Also, to make sure that the consultant is making a
comprehensive study of the current power stations status from the fuel
receiving point until it reaches the tank and the pipeline infrastructure
network and its accessories in order to raise its efficiency and the fuel

receiving system, so it can be operated until the year 2030.

The project has two phases:

a. Stady and design phase:

Contract No. 4524-2012/2013 Design Upgradation of Fuel Gas Supply System
and Fuel Supply Infrastructure within MEW Power Stations. The contract was
signed on 20/12/2012. This project is aimed to secure the quality, process
parameters and supply of appropriate fuel gas and fuel oil to all MEW Power
Stations up to 2030. The Consultant in this Project shall include detailed study
and design work to rehabilitate and/or upgrade the existing gas supply system

(i.e. Filters, scrubbers, compressors, chromatographs, etc.) and/or to construct
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a new gas supply system as required for the existing and future gas
requirements of various MEW Power Stations up to 2030. Finally, the

consultant has to make an estimation costs of this project.

b. Supervision phase:

Contract No. 5340-2018/2019 Supervision services for the upgrade of fuel gas
supply system and fuel supply infrastructure within power stations. The contract
was signed on 28/03/2019. In this contract, a cooperation between the
department of fuel network projects and the consultant to supervising the
execution of the design Contract No. 4524-2012/2013 for 5 power stations
(Shuwaikh, Doha west, Subyia, Al-zour south and Khairan).

1. Contract No: MEW/(/5291-2017/2018 Procurement, Construction,
Commissioning and Maintenance for the Upgradation of Fuel Supply
System Infrastructure within Doha West Power Station

o The contract was signed on 28/03/2019 and the construction site was
submitted to the contractor on 02/10/2018, which is the starting date of the
contract, The ministry is working on this project to upgrade and

rehabilitate the receiving fuel systems in Doha west power station.

2, Contract No: MEW/C/5293-2017/2018 Procurement, Construction,
Commissioning and Maintenance for the Upgradation of Fuel Supply

System Infrastructure within Sabiya Power Station

¢ The contract was signed on 12/04/2018 and the construction site was

submitted to the contractor on 02/10/2018, which is the starting date of the



contract. The ministry is working on this project to upgrade and rehabilitate

the receiving fuel systems in Sabiya power station.

3. Installation project of two pipelines (LSD/LSFO) from Al-Zour Refinery
to Al-Zour South Power Station by (KIPIC).

¢ The work is in progress to Construct two fuel lines (LSD / LSFO) by KIPIC
from Al-Zour Refinery to Al-Zour south Power Station and to secure the
required demand of power station.

Future projects:

1- Nuwaiseeb power station feeding project:

¢ Al Nuwaiseeb Power Station is part of the Ministry’s future plan for
expansion. It was agreed with Kuwait Oil Company (KOC) that it would be
responsible for studying and executing fuel lines to secure the power stations
requirements for Gas oil and Natural gas. It is expected the commissioning
will be in the first quarter of 2021. The initial studies and designs (FEED)
has been done by KOC., The ministry requirement and technical
specifications has been implemented during the (FEED) stage. The fuel
corridor has been confirmed in order to execute the fuel pipelines in the

future,

2- Khairan Thermal power Station Feeding Project (KTPS)

» Two fuel lines (GO-N.GAS) has been added to Al-zour south tender No 48:
the program (010405) Procurement, Construction, Commissioning and
Maintenance for the Upgradation of Fuel Supply System Infrastructure within



Al-zour south and Khairan Thermal power stations in order to secure the fuel

demand.
3- Tender No. 46 — 2016/2017 Procurement, Construction, Commissioning
and Maintenance for the Upgradation of Fuel Supply System

Infrastructure within Shuwaikh Power Station

» The ministry is preparing the contract document to be signed near future.
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Maximum & Minimum Daily Consumption of Natural Gas
by P/D Plants ( '000 SCF ) During 2019

g o ol gl (ol & 1
Month Al
Max. Consumption Date Min. Consumption Date
January 351542 1 Jan. 698110 15 Jan. Sl
February 832313 5 Feb, 717274 12 Feb, b
March 1038874 26 Mar. 779042 1 Mar. et
April 1330304 30 Apr. 867624 5Apr. b
May 1488460 29 May. 1099281 4 May. il
June 1661104 27 Jun. 1187058 8 Jun. S
July 1706450 |13 Jul 1189397 30 Jul. Py
August 1687286 4 Aug. 1373677 24 Ang, | oahbedi
September 1607302 19 Sep. 1275035 28 Sep. e
October 14860422 11 Oct. 1233522 17 Oct. RuY -
November 1117344 1 Nov. 770562 23 Nov. Jiabyi
December 810079 28 Dec. 666303 9 Dec, | e
Yoddale A (g,.u.hr.’! uﬂl}wﬁﬂ\jﬂf}-ﬂmuﬂbubl
Maximum & Minimum Daily Consumption of Natural Gas '000 SCF
tpttla pa il During 2019
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Consumption of Thermal Energy, Fuel Cost & Share Percentage By Power & Distillation Plants During 2019
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Illustraitive Table For Average Maintenance Hours (Emergency &
Planned) Of Shuaiba North Station (Gas Turbines) During 2019

el clobu Jaw e
Jy—geill Average Maintenance Hours
s b 4,30
Months Emergency Planned
G/T ST G/T S/T
January b 67 0 261 119
February  sid 0 0 638 624
March e 260 68 0 0
April A 241 | 24 | ns | 162
May Ska 260 0 28 0
June $H% 248 0 0 0
July S 9 255 0 0 0
August ol | 263 51 0 0
September sl 63 0 0 0
October gl 27 8 98 0
November  ndsi 6 0 56 0
December s 0 0 257 0
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Definitions
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(1) Imstalled Capacity (Nominal / Theoretical):
It is the capacity stipulated in the contract signed with the supplier based
on the contractual provisions, specifications and standard conditions and

which forms the basis of taking over.
It is the obtainable capacity under specified conditions.

(3) Actual Capacity:
It is the prevailing capacity at a specific time use to supply the demand at
that time.

(4) Peak Load:
It is the maximum overall demand on the sources of supply during a
defined period of time (e.g. year, month, week, day etc.).

(5) Minimum Load:
It is the minimum overall demand on the sources of supply during a
defined period of time.

{6) Nominal Network Capacity (According to voltage):

It 1s the capability of all network components (lines, transformer.etc.) to
carry the power from the source of supply to the centers of consumption
under specified standard conditions.

(7) Actual Network Capacity (According to voltage):
The capability of the connected network components to carry the power
from the source of supply to the centers of consumpiion under specified

standard conditions.
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