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Achievements of Ministry of
Electricity & Water
Accomplished Power Generation

Projects in Year 2019/2020 & Future Projects
- T e k]

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.



Power Stations Projects

First: Projects of Electric power plants under

implementation:

1- Supply, Erection, Operation and maintenance of Gas Turbines to

upgrade power capacity at Sabiya Power and Distillation Plant site
(about 500 MW) Stage — 2, it taking over certificate issued on
23/2/2017 the project now in the stage of operation and maintenance
from 23/2/2017.

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).

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 750 MW) Stage — 3.

Second: Future Power Station Projects:

1- Az-Zour North IWPP:
It is a Combined Cycle Gas Turbine (CCGT) Power & Distillation
Plant. The project is 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:

e Second and Third Stage:
The total power capacity is 2700 MW and 165 MIGPD of

distilled water.



2- Al-Khairan IWPP:

Is a gas station that operates a combined cycle system to generate
electric power and distillation water will be implemented in three
stages capacity of each stage 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.

3- Al-Nuwaiseeb Power Project (CCGT):
The Project combined gas turbine with a seawater based
desalination plant and it is executed within three stages. The first
stage produces a power capacity of 3600 MW and 75 MIGPD of
distilled water, as well as the second stage. 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
180 MIGPD .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.

Third: Future Power Station Project using Renewable

Energy:
A Project of Installing Photovoltaic System on Water Reservoirs:
Nineteen locations have been identified for executing the project
of installing photovoltaic cells on water reservoirs surfaces to

generate \ total power of about 385 MW. The first contract is



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 altemative 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.



(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 {Cperating Floar)
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Steam Turbine Generator # 2 {Operating 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.

2- No environmental Pollution so it maintain the overall health of living
organisms.

3- Economical in many applications.

4- Insure the continued availability and presence.

5- Assisting development in countries poor with oil and gas resources.

6- 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

5 years.
Present & Future Electromagnetic Panels:-
1- Al- Shygaya Projects:-

o -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.

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

» 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 2019.

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 2019.

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 produces 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.



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.

!\J

Accordingly thermal efficiency for new Power Plants 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. (MW)
1989 4150 7411 -
1999 6160 8289 5.59%
2009 9960 12579 4.96%
2019 14420 19673 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 o
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 (200KW) 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
thereby 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 1951 and founded the Department of Electricity to provide and

distribute adequate electric supply.

Upon 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 after 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 units (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 Iraqi 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)
miilion 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

life time. The production output recorded as 3834 Million kWh in 2019.

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)
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were constructed and commissioned 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 1000 MW capacity which can be increased to 1040 MW (8

x 130 MW) under certain spectific 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 2010, eight gas turbine were
converted to combined cycle system and that increasing the installed 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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500 MQ@G, thus become the station’s total installed capacity of 5805.8 MW,
Production 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 = 646.5
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 also 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 Mk Wh.

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

(SW+6PV) MW which become now after finishing first stage 70 MW
(5W+6PV+CSP) produced 11.600 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 construction 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 to promote the electric services to its

present status.

18



sl gl ad o5 Gllaas

(2019 ) ple DA

——meer e s omasae———___ _— _ = - &
1Al gl ABUaY) ) cilaa g
:L,Jl.-s.,dl QL\;J." -1
J:‘Jla:u(sg'?'(])tlﬂ.l_:n}“a.\g.‘a.:s_)_a]‘:\_uallt_,mc.hgjﬂ&;nndsgﬁ

OS5 Cua ik L 3l S ASAN 8 Jleay) cilllaial Wiy culas gl o3 Qs o
Laididl JualVt Wl ¢ 35l pall ds jy gl 51y ollyy Ciall oad i (5 guaill Jlea)
Al Sl (5 g8l A g3 ulaa A g 5l Aluall (5 a8 Cun AN Jad A ) S5

4 jlad) clas gll -2

I\_-.J.ﬂli_ln;.al&_}.uﬂl.,dl_d\_,.a LS Lol glasa 18 QHLG&....CJI_)E_,E_E&.‘H Sl L;l‘;‘agﬁ_’
—27.7 5 Ayl dasll Aaae 8ol laga 28.2 5 gl Adana (8 Dol lara 42 5 4l
315-250-220-62.5 -41.7 3¢ dnyiall )50 ddaas ALl glare 250 - 165 - 130
Alaas (8 Lol glose 2205 Adledl dpalll Aasa & Jal glase 2205 Apall Adasa A ol glasa
gy b glase 8151 oA Cllasall aran & Cilas sl o3 A€ yalt BN Laall y A0zl 4 50
G (10) Bo—iny Lebinndi a5 () Zapa 45 Ul Apbia 330 VST 8 Slaa gl 238 aladiiad
Al A el b lgnin gy La Jagad Gk 0 Ay A Claa gl (e 58S gyl (5l i
Slela (5) G

s ikall 5 gl Cilan g -3
33 5 J Dol slase 280 — 185 O 758 (o 8 Sl el 3 o g1 0 () 585

sALadd) A3l Cilas g -4
Ll glasa 70 W 48 dalay ~1y H A8a Cilas 5 Lpsadl) AU Clas g (o ) 58T
AN (e 50 5 zla M Adls (e Dol jlae 10 5 el 48U (o kol sLasa] 0)
XCEBIB
19



Generating Stations

During (2019)
== — _ ———=——me=se === —=——=s N

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:

"l;hese 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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Al Sl (g g8l Al g Cilhhas
Here is a brief summary of the present situation
in various Power Generating Stations:

4l cildasa
Power Stations

(A tadl iy ) 9il) e pld) Anaa -1
Ji glasa 252 g5 48
1- Shuwaikh Station (**Gas Turbines)
Installed Capacity 252 MW

3aa ot Sl gy )l 448 yall 5,08
Unit Date of Commissioning | Installed Capacity

Gas Turbines & aliu, 4

No. 1 12/ 07/ 2007 42 MW
No. 2 12/ 07/ 2007 42 MW
No.3 29/ 07/ 2007 42 MW
No. 4 23/07/ 2007 42 MW
No.5 27/ 07/ 2007 42 MW
No. 6 14/ 08/ 2007 42 MW

A3le Slaay 6 23e qallay sl s W Cuald S8 A0 S AEUl IMgTl L peliodd) 3l il Aa g *
(Al slare 252) Aaall K jall 5 60

** 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.

(A ad) cliay ) g1l ) Adladll dpadlf Ao 2
bl glasa 875,5 Lo a8
2- Shuaiba North Station (Gas Turbines)
Installed Capacity 875.5 MW

5aa gl Sl ey 28 5l 5l
Unit Date of Commissioning | Installed Capacity

Gas Turbines &) Gl ;s

No. 1 10/ 09/ 2009 220 MW
No. 2 29/ 05/ 2009 220 MW
No .3 22/12/ 2009 220 MW
ST. 4 28/12/ 2009 2155 MW

oAl Cilaa gl -
660 A4S yo Adlan] dryy ¢ Jal glase 220 Lgda S Arw &y jle 2l 5 ilan g (3) (a Annall () 4S5
Lt glane
pliai () 4 sl laa o g gail @lld g o dol glasa (215.5) Wa a8 ey 4y )l Ay ) 55 Adliaf 3 8
AS jinali 3y gl

- Gas Turbine Units:
It consists of 3 units x 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.



:g.IL:L.“ sl 2y -
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- P. Stn Present Status:

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

Ay giadt Agail) ddaas 3
ol glaia 720 Lg5 a8
3 - Shuaiba South P. Plants
Installed Capacity 720 MW

Bas gll il g s 48 jall 5,431
Unit Date of Commissioning | Installed Capacity

Steam Turbines Al Clia

No. 1 07/ 06/ 1970 120 MW
No. 2 12/ 05/ 1971 120 MW
No .3 22/07/ 1971 120 MW
No. 4 09/ 03/ 1972 120 MW
No. 5 04/ 03/ 1974 120 MW
No. 6 08/ 06/ 1974 120 MW
sdg Al Sifaa gl -
A8 po ddlan Aaun g ¢ dal glane 120 Lt JS Ans &y jla0 2l 5 Silaa 5 (6) (o Adnaall (€53
. bl slane 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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Aflea) dewy allly 400 5l ASuEl Clllaie Coun JaZill B3alag 58 gle las gl asen
P S jall Al alisil ageyy (Bassll Dol glane 120 Aewy Slaag 6) Ll lasa (720)

* 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.

(A A pall) A ) 630 Cilaa o) digant Jles | -
e ALY ¢lld g 2003/2002 4dlall dadt e | jliie ) (G JS Giias 5) Shas gl Cyaas 5 o
L AalE O e e 3aa) Adaadll

- 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.

slgipdad ad Cilaa g -
2003/8/4 31 2002/12/14 (a5 5l B 32a g1 Cuaa3 25 (]) aB s 52s gl
2004/1/20 M 2003/10/5 (e 3381 A 51a g Cuiad a5 (3) a8 ) 52a I
2004/3/27 M 2003/11/22 Gas il B 50s g Cuaat 23 (5) a8 ) Baa gl
2004/6/2 o} 2004/1/29 as il (B 51s gl Cunat o5 (4) ad )50 gl
.2005/2/4 SN 2004/10/2 (e 35l 852 gl Cuant a3 (6) o8 B3 gl
2005/3/28 Y 2004/11/7 (3o il (8 8aa 5 Cyaad a3 (2) a8y 5 gl

- 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 28/3/2005.

:‘__,.“.L\l ddaaall —t
Al oS ASulll lllatie Cue (LTl 5 ALs 5 3 gRa Clas gl asen

* P. Stn Present Status:

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

A8 pul ds gall daae 4
Ll glata 1122 g5 a8
4 - Doha East P. Station
Installed Capacity 1122 MW

3aa gl i) fo U 4S yall 5 ya8
Unit Date of Commissioning | Installed Capacity

Steam Turbines Jlaull Qlis ;48

No. 1 14/ 06/ 1977 150 MW
No. 2 13/ 10/ 1977 150 MW
No .3 02/01/ 1978 150 MW
No. 4 13/ 03/ 1978 150 MW
No. 5 21/ 04/ 1979 150 MW
No. 6 03/ 08/ 1979 150 MW
No. 7 23/10/ 1979 150 MW
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Gas Turbines &) Gl s
No. 2 26/ 05/ 1981 18 MW
No. 4 30/ 05/ 1981 18 MW
No. 5 03/ 06/ 1981 18 MW
No. 6 04/ 06/ 1981 18 MW
g laal cilaa gl -

A4S yo Alland Anaayy ¢ Jal glasa 150 Lle S Amns &y iy Al 65 Chasn 5 (7)) (o Alanall 4S5
.l staie 1050

- Steam Turbine Units:
It consists of 7 units x 150 MW each, with a total installed capacity of 1050

MW.

<dg Jlad) clas gl —

.ol glae

- Gas Turbine Units:
It consists of 4 units x 18 MW each, with a total installed capacity of 72 MW,

s Al Aol g g *

_@Qﬁ\@‘&%wdﬂi}@,ﬁjﬁ&\hﬂ‘@@

* P. Stn Present Status:

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



oo

‘Lhuﬂl 2«&34.“ iba. -5
Lol slasa 2541 Lgs 48

5 - Doha West P. Station

Installed Capacity 2541 MW

5aa Jumzall ey 5 4 yalt 5 il
Unit Date of Commissioning Installed Capacity
Steam Turbines il Sl 440
No. 1 02/ 05/ 1983 300 MW
No. 2 25/ 06/ 1983 300 MW
Neo .3 - 15/ 08/ 1983 - 300 MW
 No.d 31/08/1983 300 MW
No. § 04/ 04/ 1984 - 300 MW
No. 6 26/ 04/ 198:— N 300 MW .
B No. 7 06/ 10/ 1984 300_MV\7- s
No. 8 02/12/1984 - 300 MW .
Gas Turbines  Jill Sl 6
No. 1 10/ 04/ 2008 28.2 MW
_ No. 2 29/ 05/ 2008_ o 28.2 M;?V
““““““““‘;;._3_ 23/ 10/ 2008 28.2 MW
- NoT:I 14/ 07/ 2010 28.2 MW o
: _I;Io. 5 a 10/ 08/ 2009 28.2 MW

:L_JB..A." laa gdl -

35 50 Allan) Ay ¢ Jobslaza 300 Lo S fms &g 83 25 iy (8) (e iamdll S5

28

.l slaze 2400



- Steam Turbine Units:

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

1 Ja Claa gl -
bl slaa

- Gas Turbine Units:

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

R T ERVLN{ TR QM%MS_}A@Ji}ﬁAQ‘h}‘@@

* P, Stn Present Status:

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

dygiall jo3M dhas 6
b glasa 5805.8 Lga a8
6 - Az-Zour South P. Station
Installed Capacity 5805.8 MW

Baa gl ol e 55 A yall 3 il
Unit Date of Commissioning | Installed Capacity

Steam Turbines Wl Gl

No. 1 14/11/1987 300 MW

29



No. 2

| 19 /.12/ 1987 | 300 MW
No3 | 14/03/1988 | 300 MW
~ Ne.d  05/04/1988 300 MW
No. s \ 287081988 300 MW
 Ne.6 '! 15/09/1988 300 MW
C Ne7 | 3071001989 300 MW
No. 8 | 16 / 10/ 1989 300 MW N
Gas Turbines &l iy 50
G/T1 25/11/ 1987 27.7 MW
- G/T2 30/11/1987 27.7 MW
B G/T3 o —20 / 08/ 1988 27.7T MW :
B G/T 4 - —i5106l 1988 27.7 MW
New Gas Turbines sl jlidl ciliy o
N.G/T 11 29/ 07/ 2004 130 MW
N. G;l‘ 12 24 /07/ 2004 130 MW
N.G/T 21 - 24/ 08/ 2004 130 MW N
N.G/T 22 B 27708/ 2(-];4 —130 MW
ST_SO . —10 /0172010 280 MW o
. N. G/T 31 i 09/ 03/_2(_}0_5 _130 MW
B N.G/T 32 09/ 03/ 2005 130 MW
N.G/T 41 . 15703/ 2005 130 MW
N.G/T 42 15/ 03_1 2005 130 MW
ST60 30/01/2010 280 MW i

Emergency Gas Turbine Units

Ay J\adl 1ot ohali citas g

EGT2

EGT 1

30/04/2008

06 /05 /2008
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EGT 3 | 22/05/2008 165 MW

ST 18 [ a3 assmw

EGT4 | 0s/06/208 | 15 MW
~ EGTS | 15/06/2008 s Mw
~ sT28 | 19/10/2013 ssMw

ZS03 - 09 Gas Turbine Units 03 - 09 43} cibaa g

2803 GT-09-11 I 09702 /2015 250 MW
ZS03 GT-09-12 22/02 /2015 250 MW
Ay Al claa gl -

48 yo ddlan) Azany g ¢ ol glae 300 Lete JS Aras &y Jliy 0 55 a5 (B) (e Adnaall () o8I
.l glase 2400

- Steam Turbine Units:

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

Ayl chaagll -
A8 ja dllaa) danyy ¢ bl glase 27.7 Lghe IS dmu By le Al 5 Shaa y (4) (e Anaall () 58
Alslae 110.8

- Gas Turbine Units:

It consists of 4 units x 27.7 MW each, with a total installed capacity of 110.8
MW.
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sBaudall 4, jladt cilas ol -
g sanay Baa gl Lol glavsa 130 (& Agsiall g5l ddanay Saaaldl 4y jladl iy 5 g3l 2 5l 5 a8l
~1) o8 Jadaimg (A jakus 50) W88 31 s As ja aie 3y (130%8) bl slaze 1040 5,8
(N
At ias gl gl &3 (daf lage 560 =280 2 ) Ay Ay jlay diyy ) 5" O 220 llia
AS yidiall 5 ) gt allas M Leks gail elli

- 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.

sdg Sl 15 ghall Cilaa g -

g senas Baa gl Lol slasa 165 (4 dusgiall 30 Adnaay 4y Jall 15 ) phall iy ) 98 A8 5all 3 50800
bl ylasa 825 (165 x 5 )53

Cfan gl tgiilial o3 (Lol slaze 370=185%2) duus " Ay iy Ligy 558 " B 220 ellin Liaff
AS ikt 5y gl alas M gl ot ealld g 2y

-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.

103 — 09 4l Glaa gl -
2 ) 8,8 ¢ sanes ban gl Jal glaia D50 (o8 A giall 55l Adanay & lall iy ) g3l A 4l 5 a6l
Ll slase 500 ( 250 x



-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,
Al ddas all agy *
G Q] 5 jala 5 5 58 gla Silas gl asen s dal glasa 5805.8 ASH A8 all Lgd 508 cualy o8
Al e Sl ASuil cildlaia

* 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.

:\*\.m]‘:\.hu =7/
Ll glaw 6746.7 Lei,a8

7 - Sabiya P. Station
Installed Capacity 6746.7 MW

s gl | Jsuill gy 5 Syt 5y
Unit ‘ Date of Commissioning Installed Capacity
Steam Turbines 4l Gl 60
Ne. 1 ’ 09 /02 /1998 | 300 MW
. No.2 _I  21/09/1998 L 300 MW
CNe3 | 06/02/1999 300 MW
- S s A
Mo | 26/04/1999 300 MW
No. 5 24/07/1999 300 MW
No. 6 F 01/05 /2000 300 MW
T wer | wmam | wmewmw
~ No.s 01/04 /2000 L s0omMw |
Gas Turbines SBOC - 1 Jhadh il 5 65
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No. 1 10/ 06 / 2009 62.5 MW
No.2 14/07 /2009 625 MW
I No.3 1270372009 625 MW
No.4  23/04/2000 62.5 MW
Gas Turbines SBOC - 2 Sadl <l 5 g
No. 1 | 07/09 /2008 417 MW
[ No.2 16 /08 / 2008 CATMW
No.3 15/ 08 / 2008 417 MW
No.4 29/07/2008 T MW
 Nes  19/07/2008 N7 Mw
No. 6 25/10/2008 | 407 MW
SBCC-1 I iy 58
No. 11 L 30/05/2011 220 MW
" Noaz 30/05/2001 220 MW
~ ST10 - :2s05/202 2155 MW
 Ne.21 01/06 /2011 220 MW
No22 06 /06 /2011  aoMw
. sT2 28/05/2012 ASSMW
 Neal 14/06 /2011 220 MW
_ No.32 21/06 /2011 220 MW
ST 30 | 02 /08 / 2012 AUSSMW
Gas Turbines SBOC - 08 _Jlall ciliy ;68
GT 11 22/02/2015 250 MW
GT 12 . 08/03/2015  soMw
ST 40  05/08/2019 250 MW

Gas Turbines SWGT2 —stage II W) <y 6

GTA 11 13/12/2016 | 250 MW
GTA 12 17/12 /2016 250 MW
Gas Turbines SWGT3 —stage III Uit <lin 465
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GTA 61 10/02/2019 315 MW
GTA 62 11/02/2019 315 MW

TP EW FLARCN
48 ya dxflan] Axnyy ¢ ol glanse 300 Lge JS Ania &y iy 2l 5 Cilas 5 (8) (e Annall ) 4855
. &l slais 2400

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

:(SBOC-1) 4jladl claash -
250 A yo dllanf dan g dad L0625 Leie JS Ana 4 e 2l 9 Dilaa g (4) e Adnadl () ST
bl slae

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

:(SBOC-2) 4jadl claaght -
4S50 dllan) Amugy dalglare 41,7 Lhe JS A A jle 2l 8 Clany (6) Oe Aaaal S5
Aol slase 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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:(SBCC-1) 4ujladt cibaa gl -
A8 je Alan) daiyy Do glaze 220 Leie JS e Ayile S Slasy (6) e sl S5
Al glae 1320
lgditcal o5 (bl glase 646.5 = 215.5 x 3 ) W 508 day (A Ly clin )¢ ) 3 22 Sllia
A8 ikt 3 ) gall aUadl ey gail il 5 4 jlall cfas M

- 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 x 215.5 = 646.5 MW) added in order to

convert gas units to Combine Cycle System.

:(SBOC-08) 4jlall claagh -
500 48 ya Allan dasy g Lol glasa 250 Lede JS Aan Ay Jle g3 Cilan 5 (2) (e Adaall ()5S
. dolglase
ledisadd @l g 4 5Ll lan ol LgTilial o5 (Lol slase 250) Lo 508 Aawy Ay iy 4y ) 5 llia
S il 5 5 ) ol

- 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 claagl -
500 4S8 yo Adlan) dxuiy g Jal slasa 250 Lebe IS A e a5 Cilaa  (2) (e Aasall () 4S5
el slaza
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- Gas Turbine Units (SWGT2 — stage II):
It consists of 2 units x 250 MW each, with a total installed capacity of 500
MW.
:(SWGT3 —stage III) 4Ljladl cilaagh -
len) ey Jalglaze 315 lein IS A iy Je a5 han (2) (o Adanall S5
ol glaa 630 48 5
- Gas Turbine Units (SWGT3 — stage III):
It consists of 2 units x 315 MW each, with a total installed capacity of 630
MW.

: Aol Anaal) gl g *

gl Sl A2 b Conn Jiaill 5 30l y 58550 i gl nen

* P. Stn Present Status:

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

el gl ddaaa * .8
bl glasa 1540 L¢3 a8
8 - *Az-Zour North P. Station
Installed Capacity 1540 MW

3.3;_,“ dgnm‘ @Jl:l :\JS_)A]‘ 3_).\3]‘
Unit Date of Commissioning Installed Capacity
Gas Turbines Sl a8
GTG 11 26 /11/2016%* 220 MW
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GTG 12 26/11/2016%* 220 MW
GTG 13 28/09/2015* 220 MW
GTG 14 01/12/2015* 220 MW
GTG 15 24 /11/ 2015* 220 MW
STG 16 26/11/2016** 220 MW
STG 17 26/11/2016** 220 MW

A gikall 5 ) galt sty Sacall JuseZilh joy 515 *
*Early Commissioning Dates for open cycle operation.
, skl Jghﬁcau.d_}iism‘i_)_’ﬂl ‘aU:'n.'q._agJL:\.'\ll cl.'umca_)g.& Jartall Fals **

**Scheduled full commercial operation in combined cycle mode with desalinated water

production.
Ay Al claa gl -
83 Al Sl dBlall LY 4y las Bany (1 220%2 ) 232 e Al (S
Aol lata 440 48 e

- Steam Turbine Units:

It consists of 2 units x 220 mw each, with a total installed capacity of 440 MW.
sdy Jlad) cilaa gl -

PRt I\gSL:_)gSJ\ 48 L CL"LIY ale Olin )95 Glas g (5) e (ja ddaall (SIS
Ao slase 1540 Aaseall 48 5all 3 0l Maa) pracad ¢ Lol glaga 1100 45 1
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- 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
el dbaaall il g *
Al Sl Al llhatie Coss (Lol 5 Jaln 8 ia ilas o) asea

* P. Stn Present Status:

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



2019 - 1960 (e 5 580 JMA (ol glasa ) (5 58 cllanial 45 yalf 5,080 ) gha

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

2019
goaaadl | sl dkas | dagall dbaa | dagalt dhaa | Awadd) dasa damtl Adang Aba.
(A Gy il Al | Al g gia alloc st |5
Total Az-Zour |Doha West | Doha East Shuaiba Shuaiba Shuwaikh | Period
South Station| Station Station | South Station | North Station| Station

70 - - - - - 70 1960
130 - - - - - 130 1961
160 - - - - - 160 1962
160 - - - - - 160 1963
160 - - - - - 160 1964
300 - - - - 140 160 1965
370 - - - - 210 160 1966
370 - - - - 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 - - - 804 400 160 1975
1446 - - - 804 400 242 1976
1868 - - 300 804 400 364 1977
2128 - - 600 804 400 324 1978
2578 - - 1050 804 400 324 1979
2578 - - 1050 804 400 324 1980
2686 - - 1158 804 400 324 1981
3286 - 600 1158 804 400 324 1982
3886 - 1200 1158 804 400 324 1983
5086 - 2400 1158 804 400 324 1984
5086 - 2400 1158 804 400 324 1985
5386 300 2400 1158 804 400 324 1986
6696 1610 2400 1158 804 400 324 1987
7398 2511 2400 1158 804 330 195.3 1988
7411 2511 2400 1158 804 330 208 1989
7283 2511 2400 1158 804 270 140 1990
Contd ... A




2019 - 1960 e 800 A (it glaga) A3l 4 (5 0 Cillaaal 45 jall 3080 ghai ails
Contd./Development of Power Station's Installed
Capacity During ( M.W ) 1960 - 2019

230 dhaa ibhoay M dha | Aa gt Adsss| Aa gall dbiaa] {unll) Ao $1 ihaa
ASH Eganall | GRS Abaa [ Al | Aeal [ dyglan A AN L, e T i
Total Shygaya Az-Zour Sabiya Az-Zour Doha Doha Shuvaiba | Shuaiba |Shuwaikh ] Period
Stn. North Stn. | Station | South Stn.| West Stn, | East Stn. | South Sto. |North Stn.| Station
6898 - - 2511 2400 1158 804 25 - 1991
6898 - - 251 2400 1158 804+25 - - 1992
6898 - - 2511 2400 1158 804425 - - 1993
6898 - - 2511 2400 1158 804+25 - - 1994
6898 - - 2511 2400 1158 804+25 - - 1995
6898 - - 2511 2400 1158 804+25 - - 1996
6898 - - 251 2400 1158 804+25 - - 1997
7414 - 600.0 2511 2400 158|720 +(25) - - 1998
82189 - 1500.0 2511 2400 1158 * 720 . - 1999
2189 - 2400 2511 2400 1158 720 - - 2000
2189 - 2400 2511 2400 1158 720 - - 2001
9189 - 2400 2511 2400 1158 720 - - 2002
9189 - 2400 2511 2400 1158 720 - - 2003
92689 - 2400 3011 2400 1158 720 - - 2004
10189 - 2400 s 2400 1158 720 - - 2005
10189 - 2400 3511 2400 1158 720 - - 2006
10481 - 2400 3551 2400 1158 720 - 252 2007
11641 - 2650 4376 2484.6 1158 720 - 252 2008
12579 - 2900 4376 2512.8 1158 1380 - 252 2009
13383 - 2900 4936 2541 1158 720 875.5 252 2010
14703 - 4220 4936 2341 1158 720 875.5 252 2011
15349 - 4867 4935.8 2541 1158 720 873.5 252 2012
15719 - 4866.7 5306 2541 1158 720 875.5 252 2013
5719 - 4866.7 5306 2541 1158 720 875.5 252 2014
18259 1540 5366.7 5805.8 2541 1158 720 875.5 252 2015
18870 20 1631.4 3866.7 5805.8 2541 1158 720 875.5 252 2016
18743 20 1540.0 5866.7 5805.8 2541 1122 720 875.5 252 2017
18793 70 1540.0 5866.7 5805.8 2541 1122 720 875.5 252 2018
19673 70 1540.0 6746.7 | 5805.8 2541 1122 720 875.5 252 2019

* Gas Turbine Unit (25 MW) has been removed due 10 uneconomical to operate.

“* Designed Installed Capacity of Shuaiba Stn. was (6 x 134) = 804 MW but has been reduced
to (6 x 120) = 720 MW as ail the Units are above their estimated life time,

(592 a3 S ) 5 4R (e (Bl glage 25) Ag 5t 5o gl ad; 5
Jhalanil Gpania)

804 = (134 x 6 ) Ayl A iy gealll 4,6 1l 50l *
AR 03 b glaga 720 = (120 % 6 ) (Y Lguingdid3 o5 38 g Dok o

, ilaa gl
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2019712/ 31 (& 9 WS 5 5ill lhaa B 48Ual1 5 b gial) 5 jail
Power Stations' Available Capacity as on 31.12.2019

41.4%

H Steam Turbines JAall Sl 590

B Gas Turbines Jill iy 95

# Combined Cycle Turbines 48kl 3,y iy si ® Sustainable Energy Al dikyi



() shapally) At gl g g Clbiaad 26 jall 5 00 AiiGunal) cilad yil)
2025 - 2020 Oa 3500 DA
Future Estimates of Power Stations' Installed Capacity (MW)

During 2020- 2025

Year P 1
m 2020 | 2021 | 2022 | 2023 | 2024 | 2028 -
Shuaiba South (Steam Plant) 720 720 720 720 720 720 (L) Ly ppd Lyt Ly
Doba East (Steam Plant) 1050 1050 1050 1050 1050 1050 (Aedat) 40,80 4oyl Lnas
Doha West (Steam Flant) 2400 2400 2400 2400 24040 2400 (i) Ly i s gl Laas
Az-Zour South {Steam Plant) 2400 2400 2400 2400 2400 2400 (Farbol) Typiad py 3 Unae
Sabiya (Steam Flant) 2400 2400 2400 2400 2400 2400 (R phgl) dgpall Thans
Doha East (GT Plant) 7 7 72 7 72 72 b p’f_ﬁﬁﬁf"‘ e
Az-Zour South (O1d Plast) 11 " m m 1 1 """"—“"“f‘?‘"ﬂj"""’“‘
Sabiya (G/T) Power Plant 250 250 250 250 250 250 Lyjoad) Ldnaen 03 pay 4 700 cdlyy )0 Tdaaa
Shuwaikh (G/T) Bawer Plant 250 250 250 150 250 250 Forp Ana 3 pay dy A0 Sy, Unas
(GT) Project at Doba West 2l plaka Amas o pap g AT Cillyy 3550 Adana
Distillation Ptant Slte 140 140 140 140 140 140 gy A3 da b
Sabiya (G/T) Power Plant 250 250 250 250 250 250 A ppeal Lana gy dy 300 Sy 1538 Jdase
§ sl U (laad 3y b Sl 355 Adus
Az-Zour South (CCGT -1) 1500 1500 1500 1500 1500 1500 Lol 550 Lo adipony 18 220
S (7T LY
§ a0 iy Joat Ay b iy 145 Lns
Ax-Zour South (CCGT -2) 1150 1150 1150 1150 1150 1150 Lypind 430 deas plgap 48 2000
(a8l )
{Kuwait Condition) Py Jan Ly B2 iy g3 e $ g e
T et e Sab 2000 2000 2000 2000 2000 2000 | 5 e st
Shusiba North (G/T} Sy o AD LAD 1 1 Uiy g0 5
Co-generation (P&D) 875 875 875 875 875 875 Lt L e
Pawer extention in Sabiya Power . -
Plant (OCGT-1) 750 750 750 750 750 750 (OCGT-1) dasalt Admae o8 gy 30D Sy 5
Power extention in Sabiya Pawer .
Plant (OCGT-2) 500 500 500 500 500 500 | (OCGT-2)dpmalt tine 3 ey 2kl 32y
Power extention in Sabiya Power %00 200 900 900 000 900 (CCGT-3) Aupmal Lana ol gay Ah¥ 5ty
Plant (CCGT-1)
Power extention in Sablya Power 0 0 0 600 §00 900 (OCGT- 4) dypond Was g IR 5]
Plant {CCGT-4) ) &=
Power extention in Sabiya Fower (COGT-2) e Bias B AMka 3y )
Plant (CCGT-1) (ST L o 0 o 250 250 py
Power extention in Az-Zour South dgegint 1930 Unna b gay Al faly
Pawer Piant (OCGT-3) 750 750 150 750 750 750 (OCGT-3)
Power extention n Az-Zour South 0 o o 0 0 0 Ay pipl 30 Uans al gy Llhd 3y 5
Power Plant (CCGT3) (ST) {CCGT3)(ST)
Az-Zour North (Phase 1) 1500 1500 1500 1500 1500 1500 (oo Aaay Lhald ;530 s
Khiran Power Flant Project IR LN PR FE T VOT NN
(CGT1800) o L L J 0 1200 (CGT1300)
Al Nuwaiseeh Project [1] 0 0 0 0 2400 [P I T
Az-Zour North (Phase 2 & 3) ] 0 0 0 0 1800 (REN 5 250 Qs pal) LA0tN g5 Leas
Total Installed Capacity 19968 19968 19968 20568 2818 26518 ¥ Ayl A8yt 5 i [
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2000 (o 3R DA Ayl Sl ABUY (e plall g £l < 31 3 U
(48l bl g 5LS (1 gale) 2019 -
Electrical Energy Generated by MEW During
2000 - 2019 (M. kWh)

H:':L‘,";’;ﬁ:’)j‘“ ‘ B galt 430N sl
Percentage of Annual Electrical Energy

Increase / Decrease Generation Year

32323 2000

6.1 34299 2001

6.0 36362 2002

6.1 38577 2003

6.9 41257 2004

6.0 43734 2005

8.9 47605 2006

24 48754 2007

6.1 51749 2008

2.8 53216 2009

7.3 57082 2010

0.7 57489 2011

6.3 61119 2012

-0.2 60982 2013

6.8 65140 2014

4.8 68288 2015

2.6 70085 2016

3.9 72788 2017

1.8 74103 2018

13 75071 2019
10926 MW Produced By Sustainable A0 33U Gy ol glags 10926 IS0 Soaiily ¥
Encrgy (Wind , Solar &CSP Energy) O (35500 Bpad Wl g Ly dith 3 Laat, Bl
From Shygaya Station Are Not Included JLAN ddeaa

dgily el A3l #1a3 i 3
B3 48 Gl 2l gl g4t Generation of Elec.Energy
icls
M. kwh

75500

75000
74500

74000 ‘

73500 ; :
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Power Stations' Generation of Electrical Energy (Million kWh) During 2000 - 2019

2019 - 2000 (e 550l PIA (AL / Sl g gLiS &) gala) Apily g (5 gl il 2

A g el | LY At J-’j:_j‘ :; Jifl:;“ Gagdl | dagdl | dwdd | Ay ;;‘ 5
) N - A A i pa Apgiall |l
Total Shygaya |Az-Zour | Sabiya |Az-Zour | Doha Doha |Shuaiba | Shuaiba | Shuwaik | Period
station South Station | South West East South North | h Station
Station Station | Station | Station | Station | Station
32323 - - 6237 9293 10091 3652 3050 - - 2000
34299 - - 7526 9929 9647 3977 3220 - - 2001
36362 - B 8317 9832 10640 4152 3421 . - 2002
38577 - - 9381 10464 11239 4160 3333 - - 2003
41257 - - 8984 12355 11880 4592 3446 - - 2004
43734 - - 9689 13686 11726 4793 3840 - - 2005
47605 - - 10180 16173 12066 5128 4058 - - 2006
48754 - - 11578 16895 11316 4875 3255 - 835 2007
51749 - - 12630 17549 11770 4853 3602 - 1345 2008
53216 - - 12691 19055 12086 4769 4290 - 325 2009
57082 - - 12906 20537 11036 s114 3872 2749 868 2010
57489 - - 15575 20399 9996 4593 3798 2920 208 2011
61119 - - 20728 18517 10105 4625 3854.9 3215 74 2012
60982 - - 20493 18567 10855 4343 3829 2831 65 2013
65140 - - 20442 23780 10394 4297 3762 2416 48 2014
68288 - 2851 22172 21443 9761 4356 3746 3900 59 2015
T0085 - 5681 21318 20753 10547 3936 3745 4017 88 2016
72788 - 13025 20328 17324 9929 4231 3659 4211 82 2017
74107 3.920 13588 19945 18809 9469 3900 3758 4575 59 2018
75082 | 11.000 | 13803 | 21548 | 18251 | 9919 | 3834 | 3862 | 3755 | 98 2019

Gen.of Elec.Energy by Pwr.Stns 4l Sl (s il cilhas UG}

22018

2019
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A gant Jalra g aladia! Jalea g 5 jieaal) 43l o<l Abial)
(A=l 1ol 9 018 (1 52a) 2019 - 2000 3o 5500 A
Electrical Energy Exported Through Ministry's Systems

During 2000 - 2019 (Million kWh)
ALAZEY (Jalae A i S Ay gl ity
4 gaal Jalaa S otadll bkl 520 gal) 5 il
Load Factor % Utilization Elec. Energy Cons. by Power Elec. Energy Period
Factor % Exported Stations Generated
57.1 70.19262161 27463 4860 32323 2000
58 73.4 29273 5026 34299 2001

57.2 78.8 31053 5309 36362 2002
58.9 814 33086 5491 38577 2003
60.6 80 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
599 81.4 50186 6896 57082 2010
58.4 76.3 50405 7084 57489 2011
58.7 77.2 53739 7380 61119 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 71.6 61916 8168 70085 2016
60.2 73.6 64867 7921 72788 2017
60.8 74.0 65791 8316 74107 2018
59.4 73.3 66879 8203 75082 * 2019

1. Utilization factor = (Peak Demand / Installed Capacity ) x 100
2. Load factor = Elec.Energy Gen. / (* 8760 x Peak Load) x 100
* 8760 Number of Hours in a year ( Use 8784 for Leap Years)

3 jhuaall Auily g AL

Export of Electrical Energy

60500

= 59500

3 Z 58500
3 = 57500

%~ 56500
55500
54500
53500

100 > 48 pall 53001 / | guai¥) Jaad = p13350Y) Jalaa -
100 % (el Jaadt x 8760 *) 7 58 pall 4300 080 A8kl = & gaatd) Jalea -2

M. kWh

80000 -
75000 +
70000 +
65000 +
60000 +
55000 +
50000 -+
45000 +
40000 +
35000 +
30000 -

2018

*8760 = Al b e Ludl £ gana
(Aol 8784 = duwsh Al ity y)

e
- 100.0

+ 90.0
+ 80.0
+ 70,0
+ 60.0
T 50.0
- 40,0

2019

B Generalion #dlgad Ld; g th J0A1

sy U lilization Facior suiieft Jaas

e Fxport § st dyily 420 Ltk
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(Audll juaall ) gl Sl (a9 DUl (il o]
(4elu bislasa ) 2019 alali N4
Daily Maximum & Minimum Consumption of Elec. Energy
( Network Export ) During 2019( Million Wh )

Month PR g gl Digiud gl ot s
Max. Consumption Date Min. Consumption Date
January 109887 21-Jan. 102113 18-Jan. =
February 108450 12-Feb. 100516 25-Feb. =iid
March 138595 31-Mar. 107038 1-Mar, Qala
April 172720 17-Apr. 127257 2-Apr. St it
May 252308 30-May. 159470 19-May. S
June 289004 27-Jun. 236213 21-Jun, 352
July 282424 25-Jul. 254973 19-Jul. S
August 280258 2-Aug. 253356 18-Aug. oudaud
September 284962 3-Sep. 224257 21-Sep. e
October 238794 3-Oct. 167560 31-Oct. s gisi
November 158523 4-Nov. 111385 22-Nov. b g
December 129884 1-Dec. 97525 20-Dec. | _miaiird

2019 alad pLypgSU o gy Dlgtial il g Lo
Daily Max. & Min. Consump. of Elec. Energy During 2019

b glasa
== MW

100000 150000 200000 250000 300000 350000
® Maximum Consumption <3l ol

#Minimum Consumption g3l Sl




Lial) J e o B_jaaall g 50 galt il g1 AiLY)
(sl bl glasa) 2019 - 2005 (e 5 il DA
Quarterly Generation & Export of Electrical Energy
During 2005- 2019( Million Wh )

£ gl il gl CalBl a0 LT Jai it &l At
Total 4th Qrt. 3rd Qrt. 2nd Qrt. Ist Qrt. Qrt./Year
Generation of Elec.Energy 2 pall Al pgsit AdUhal
43734033 8971858 15495620 12314201 6952354 2005
47604822 10101135 16552133 13477281 7474273 2006
48753707 10135951 16627851 13924657 8065248 2007
51748909 10469124 17992039 14434550 8853196 2008
53215847 11321776 18368325 14807640 8718106 2009
57082799 11935678 19669195 16067501 9410425 2010
57488755 11762756 20087471 16267915 0370613 2011
61119071 12959162 21054553 17234199 9871157 2012
60981918 12470108 21186269 16997179 10328362 2013
65140123 13244513 22526634 18549183 10819793 2014
68288336 14441144 23692284 19021785 11133123 2015
70084728 14227442 24290758 19756787 11809741 2016
72787595 14630190 25865662 20600038 11682705 2017
74107070 15019411 25979422 20658422 12449815 2018
75082253 15824394.8 | 26556771.8 | 21167327.9 | 11533758.8 2019
Export of Elec. Energy 3 jduaadl 4uily 54 SH A8k
37905505 7578575 | 13725124 | 10773052 | 5828754 2005
41569602 8670813 14768003 11887123 6243663 2006
42585156 8666040 14778966 12307154 6832996 2007
45234293 8920213 16059871 12710609 7534600 2008
46601496 0756400 16366333 13089385 7389378 2009
50186186 10286911 17639113 14276582 7983580 2010
50404919 10081269 17996040 14375927 7951683 2011
53738635 11242340 18846828 15288601 8360866 2012
53583787 10711764 18996338 15070619 8805066 2013
57543593.5 11511898 20268405 16493044.3 | 9270246.2 2014
60409493 12583728 21343508 16939463 9542794 2015
61916396.5 12351019 21865974 17621263 10078140 2016
64866832 12800669 23426710 18499276 10140178 2017
65790702 13175629 23393666 18442653 10778753 2018
66879069 13979230 | 24116555 18859195 9924090 2019
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Development of Maximum & Minimum Loads (MW)

(B slase) AV Jaall g il Jaaldt gkl
2019 - 2000 e 58 DA

During 2000 - 2019

[ = Al ,mﬁn S Jaalt J:ﬂ‘:ﬁ i) Jaad) 5kl
<l kil e
Percentage of Percentage of
Ratio = Min./Max. Annual Minimum Load Annual Maximum Period
Increase / Increase / Load
Decrease Decrense

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 2110 3.2 7480 2003
0.243 -10.9 1880 3.6 7750 2004
0.295 319 2480 84 8400 2005
0.304 9.3 2710 6.0 8900 2006
0.292 2.2 2650 1.9 9070 2007
0.307 12.5 2980 7.1 9710 2008
0.315 54 3140 2.6 9960 2009
0.298 3.3 3250 9.3 10890 2010
0.304 4.9 3410 3.0 11220 2011
0.307 6.7 3640 5.6 11850 2012
0.308 22 3720 1.8 12060 2013
0.315 5.1 3910 29 12410 2014
0.273 -10.5 3500 3.2 12810 2015
0.316 209 4230 4.5 13390 2016
0.310 1.2 4280 3.1 13800 2017
0.320 4.0 4450 0.8 13910 2018
0.311 0.7 4480 3.7 14420 2019

AN g ) Sanl)

Maximum & Minimum Load

T

Max. pafii Jaadl  Min, S Jaal)

Load

Load
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4y gl dpuullh g Al S (g gl ilbaaad A8 alf 5yl
2019 - 2000 (e 5580 PUS s Jaall
Installed Capacity & Peak Load as Percentage
of Installed Capacity During 2000 - 2019

‘:jjﬁ'm "E;:LJT‘ Instalied Capacity A palt 32 A
A jall 3 alli )
ALy Atk
Il::::elt‘;‘;l: z:' Peak Load ( £ saaad Su:fl:nable Jh: ::‘:JJ‘ Jadi .:.u.,f oY Year

Installed M.W) Encrgy . Gas Turbines

Capacity Total (Sw6py) Turbines
70.2 6450 918% _ 8970 219 2000
73.5 6750 9189 _ 8970 219 2001
78.9 7250 9189 _ 8970 219 2002
814 7480 9189 _ 8970 219 2003
80.0 7750 2689 _ 8970 719 2004
82.4 8400 10139 _ 8970 1219 2005
87.0 8900 10229 _ 8970 1259 2006
86.5 9070 10481 _ 8970 1511 2007
83.4 9710 11640.8 _ 8970 2670.8 2008
79.2 9960 12579 _ 8970 3609 2009
81.4 10890 133827 _ 9745.5 3637.2 2010
76.3 11220 14702.7 - 9745.5 4957.2 2011
71.2 11850 15349.2 _ 10392 4957.2 2012
76.7 12060 15719 _ 10762 4957 2013
78.9 12410 15719 _ 10762 4957 2014
70.2 12810 18259 _ 11202 7057 2015
71.0 13390 18870.4 20 11264 7586 2016
73.6 13800 18743 20 11202 7521 2017
74.0 13910 18793 70 11202 7521 2018
73.3 14420 19673 70 11452 8151 2019

2018

= Installed Capacity 45l 5 350

& Peak Load (a8t Jaadt

=dr=Pceak Load as % of Installed Capacity 48 el 83l Ga o0l Jaadd & piadf il
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A g gh ) ol ) Ao ool Ll Jasdl

2019 - 2000 (= <) il JIA

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

e | G o
vt I=torll IR e P R
L)
Max. Rel. Humidity at Date Percentage | Max. Load Year
Peak Load %  |Viax- Temp. at of Annual |  (MW)
Peak Load "C Inerease
8 48 28/8/2000 6450 2000
5 50 13/8/2001 4.7 6750 2001
38 43 22/7/2002 7.4 7250 2002
7 50 6/7/2003 3.2 7480 2003
2 49 26/7/2004 3.6 7750 2004
16 50 17/7/2005 84 8400 2005
7 51 26/7/2006 6.0 8600 2006
6 49 3/9/2007 1.9 9070 2007
6 47 7/27/2008 7.1 9710 2008
5 50 6/28/2009 2.6 9960 2009
4 48 6/15/2010 9.3 10890 2010
3 50 712712011 3.0 11220 2011
5 50 1&2/08/2012 5.6 11850 2012
5 50 17/7/2013 1.8 12060 2013
6 49 11/6/2014 29 12410 2014
6 49 30/8/2015 3.2 12810 2015
9 48 15/8/2016 4.5 13390 2016
8 49 26/7/2017 3.1 13800 2017
10 48 10/7/2018 0.8 13910 2018
6 50 6/27/2019 3.7 14420 { 2019

=t=NMax. Load eai¥f} Jaalt

=tr=R. Humidity Ll 4;4b

=@=Max.Temp,  salislt 3} ol




5l galt ALl y B Jaadl dddiall Cilad gil)
2020 — 2027 (O 388 YA
Future Estimates of Peak Demand and Generation
of Electrical Energy During 2020 - 2027

MEW Networks Only sbally sl 40 3 )t 3y 450 .
(0n 3.8 Cogle) U5 gl Tty 20l il Gl e
Expected Electrical Energy Peak Load
Generation (M. kWh) (MW)
77862 14814 2020
81568 15472 2021
82461 15964 2022
86184 16444 2023
87212 16905 2024
90641 17449 2025
92130 17982 2026
95034 18455 2027

Al S0 (o gl Cilbaad 54 gl Ailhally uaB) Jaadl AdaGual} cilad ga)
Future Estimates of Power Stations' Peak Demand and Generation
of Electrical Energ

160000

- 140000

f—
3
=
=
=
(=]

100000

+ 80000

+ 60000

UMY A W uoneauan

40000

2020 2021 2022 2023 2024 2025 2026 2027

=== Expected Peak Load aigiadi ,allf) Jast)
s=Expected Elect. Energy Generation Wlss g iall 4 i 43U
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S (Disll ) eV Jaadt (e 2 il Gusal
2019 - 2000 O 354
Per Capita Share of Peak Load ( Watt)
During 2000 - 2019

Baty 30 ﬁ: L d-':: i :ﬂ;‘*‘" Bl glasally o) ,_Lnnl s 3kl
g, oo Sire) mctond | poputdons | erid
B 2890 6450 2231908 2000
1.2 2923 6750 2309102 2001
2.5 2996 7250 2419928 2002
2.0 2937 7480 2546684 2003
4.2 2814 7750 2753656 2004
0.2 2808 8400 2991189 2005
0.4 2796 8900 3182960 2006
4.6 2668 9070 3399637 2007
5.7 2821 9710 3441813 2008
1.3 2858 9960 3484881 2009
6.4 3040 10890 3582054 2010
0.2 3035 11220 3697293 2011
2.1 3099 11850 3823728 2012
-1.7 3045 12060 3960364 2013
-0.4 3033 12410 4091993 2014
0.4 3022 12810 4239006 2015
0.4 3036 13390 4411124 2016
1.0 3066 13800 4500476 2017
-1.8 3010 13910 4621638 2018
0.3 3019 14420 4776407 2019

L CSEN e Al S gheall Aalall Ayl a3 2B gl cpa B0 1A 341 -

et Jaadt a3 i i)
Per Capita Share of Peak Load

el by
Wait Hr.
3200 1
3000 -
2800 -
2600 4
2400 4

2200 4

2000 +
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B _—b giall Auily gt Al dns ity Ao
2019 ple B (Dl slasa) (A gsh Jaadl
Maximum & Minimum Elec. Energy Available Capacity
And Load (MW ) During 2019

3 il 4y et Alal) Ana

LA Jaal

gwRAl Elec. Energy Available Capacity System Demand

T ) fea Pt g 30 e N o gl
Maximum| Date |(Minimum| Date |Maximum| Date |Minimum| Date
January g 11285 4 Jan. 9675 27 Jan, 6230 221Jan. | 4480 |27 Jan.
February -l 11300 | 27Fcb. | 9575 | &8 Feb. 6140 13 Feb. 4560 2 Feb.
March s 11600 22 Mar. 10680 3 Mar. 7020 31 Mar. 4600 1 Mar,
April i ) 12990 | 20 Apr. | 10345 | 7 Apr. 9140 | 17 Apr. | 5350 2 Apr.
May 3 14595 31 May 12220 1 May 12950 30 May 7000 1 May
June 2 16520 [ 27 Jun. | 14330 Tun. | 14420 |27 Jun. 9500 22 Jun.
July ey 16663 11 Jul. 15675 5 Jul. 14290 7 Jul. 9760 18 Jul,
August  odwii | 16740 |20 Aug.| 14970 | 29 Aug. | 14060 1 Aug, 9650 18 Aug.
September i 16130 14 Sept. 14650 | 21 Sept. 14220 2 Sept. 8820 22 Sept.
October R 15560 2 Oct, 13600 30 Oct. 12560 1 Oct. 7110 31 Oect.
November ey 14330 2 Nov. 11695 24 Nov. 8260 5 Nov. 4810 22 Nav.
December s 13920 [ 28 Dec. 11535 11 Dec. 7040 2 Dec. 4710 21 Dec.

2019 alad (ks ety 58 g5al Lty pg <l Al y Jasth

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

Mar. Apr. May Jun.

Jul.

i==d Max. Available Capacity 53 sis 450 48 dau o}
&= Min. Available Capacity 58 sis 41 48 4o 4l
swMaximum Load Ja e

E-Minimum Load Jaa S




2019 32551 27 A (ddead) A Jaa uail) ACEM oLy g Janl
System Loads (Yearly Peak Load) on 27.6.2019

Power Stations Available Plant on Bar Peak Load Min, Load
27.6.2019 Capacity (MW) (MW) (MW) {(MW)
Shuwaikh Station 240 240 240 0
Shuaiba North Station 540 540 575 560
Timecign | Feak "“j}iﬂw) o Shuaiba South Station 660 660 540 540
Doha East Station 950 890 770 630
00,00 12565 Doha West Station 2305 2305 1985 1230
01.00 12215 Az-Zour South Station 4755 4475 4255 3180
02.00 11850 Sabiya Station 5485 4950 4660 3320
03.00 11630 Az-Zour North Station 1540 1540 1610 1640
04.00 11405 SGR 45 45 45 5
04.30 11250 Total Generation 16520 15645 14680 11105
05.00 11080 GCC Interchange - - -260 -258
05.30 10850 Kuwait System Load 5 5 14420 10850
06.00 10990
06.30 11190 At Peak Load | At Min. Load
07.00 11190 Time {MW) (MW)
07.30 11980 13:30 PM 5:30 AM m:“ it Jasd
08.00 11980 Temperature 50C” k] o I l
08.30 12730 Relative Humidity 6% 18% 13000
09.00 12730 018 00
09.30 13390 Daily Max.within 24 Hes, | Temp 50 C° R.H.20 %
10.00 13450 Daily Min.within 24 Hrs | Temp 31 C° R.H.6 %
10.30 13620
11.00 13750 13910) -ty 2018 plall Jaalk i ga (0 14420) &g 533 2019 plat el Jaadl L lhay
11.30 14070 (%63.67 ) %o g1 (3.0 510) Lasadiohy ) S o ey (0.
12.00 14070 Comparing the Peak Load (14420 MW) for 2019 with year 2018 (13910
12.30 14300 MW) show the load increased by 510 MW ( 3.67 % ).
_13.00 | 4300 .
00| 16420 | | ¥ S
14,30 14380 |
15.00 14380 0001
1530 14340 2000 |
16.00 14340 0 |
16.30 14240
17.00 14240 o
17.30 13900 hts 2%, we
18.00 13900
18.30 13745 - .
19.00 13745 Aaiiall Cilbaaall o (el Jaall cadill £ 5 g3l
Proportion Distribution Of Peak Load
19.30 13705 By Generating Stations
20.00 13630
20.30 13565 11% 0% _ 2% _4% 4%
21.00 13475 S
21.30 13295
22.00 13175
22l 110 =y sh [ REC TCL I PPN P R I F A -i,mi:m——_zm
23.00 13005 Biusd i WL, mLa
24,00 12485
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DA Ll gt ATl (a 38N Cueai
2019 - 2000 (s &5l
Per Capita Consumption of Elec. Energy
During 2000- 2019

Lyt Al 2 A1 Bl o ALy i Al
o B3G50 &y iy Per Capita 3 phmiall * et it

ueadil} Consumption {088 O aala)

Percentage of |  Hlasbs b gsdps Export of
Annual ot ieta A irla Elec.Energy .

Increase/ ]nrf\{lh il M or /W *Population Year

Decrease In kWh o !
N 33.6 12305 27463 2231908 2000
3.0 34.7 12677 29273 2309102 2001
1.2 352 12832 31053 2419928 2002
1.2 35.6 12992 33086 2546684 2003
-0.4 354 12940 35632 2753656 2004
-2.1 34.7 12673 37906 2991189 2005
3.1 35.8 13060 41570 3182960 2006
4.1 34.3 12526 42585 3399637 2007
4.9 35.9 13142 45234 3441813 2008
1.7 36.6 13372 46601 3484881 2009
4.8 38.4 14010 50186 3582054 2010
-2.7 374 13633 50405 3697292 2011
3.1 384 14054 53739 3823728 2012
-3.7 37.1 13530 53584 3960364 2013
3.9 385 14062 57544 4091993 2014
1.3 39.0 1425] 60409 4239006 2015
-1.5 38.4 14036 61916 4411124 2016
2.7 39.5 14413 64867 4500476 2017
-1.2 39.0 14235 65791 4621638 2018
-1.6 38.4 14002 66879 4776407 2019

S Y e Apinalt i peal] Aalat gl ol a8 gall Che o 0 130 231 %
LB decal) A3 Cha AN pead, ¢ ga Silbraall G B paal) 48N (e A b Cilal a5 wn

) B Ayt gl AT 3 i) g
Per Capita Consumption of Elec.Energy Per Year

Al oty g1
k Wh

14400
14200
14000
13800
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(2019-2003) palidl plaill (8 duily gl LBl (e 3 A Copad
Per Capita Consumption Of Electrical Power By Residental
Sector (2003-2019)

- T - —

gl 1) Lyl 0 iy Eﬁfl""‘“““ :,ﬂ:ﬁ‘;ﬁ: N )

Jlealilt g} 5aly 30 Per Capita Cansumption ) (iseall (on s
{ue.0.8
Percentage of | .4 L‘“";;;"J-""-'" ul—;’;"j‘j""‘ cflzzi:fnrg Gf;:‘:;;‘:': v . )
A“"“l;: c':::::“’ In kW n k¥Wh Residental (Mv/KwH ) | “Population Year
er Day Per Year Sector(M/KWH)

284 10371 26413 38577 2546684 2003

-2.0 27.8 10163 27985 41257 2753656 2004

-2.4 27.2 09918 29666 43734 2091189 2005

-14.2 233 8511 27091 47605 3182960 2006

13.3 26.4 9643 32784 48754 3399637 2007

6.9 28.2 10313 35495 51749 3441813 2008

-4.4 27.0 9856 34346 53216 3484881 2009

82 29.1 10665 38203 57082 3582054 2010

-4.1 28.0 10228 37815 57489 3697292 2011

0.9 28.2 10318 39452 61119 3823728 2012

-4.3 27.0 9871 39694 60982 3960364 2013

-38.9 16.5 6031 24678 65140 4091993 2014

1.7 16.8 6133 25998 68288 4239006 2015

-1.4 16.5 6049 26682 70085 4411124 2016

7.8 17.9 6520 29341 72788 4500476 2017

-0.9 17.7 6464 29873 74107 4621638 2018
-2.0 17.3 6337 30266 75082 4776407 2019

L G AT 6 Aiaalt e shall Aaladh ALl ana 1) B gall e 1500 11 Si1e

(2019-2003) oalall gURN 3 dyily jSh ABiLhl cpa 3 AN Dl
Per Capita Consumption Of Electrical Power By Residental Sector (2003-2019)
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Electrical Networks

(Historical Development)

Kuwait is, 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

EVEry 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.
Furthermore, 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 cables 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 cables 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
Shuaiba 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 served 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 structure has been completed and put into 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,

C - 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 .

7



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 — 317.420 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)
B e e e s

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

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 to 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 (240/415 volts)

with the exception of some industries where consumption takes place at



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 to 11 KV.

- Step-down S/Stations to lower the voitage 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 voltages 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:

13



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 built-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 S/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 is
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

Volts) 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 to (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.

14
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Transmission Networks ( Sub - Stations )

ke 35 Lt q:*;;‘ar.-:m oyl iy s | gt s asc | G gatl) ctbias i | fgaill cibas sxe
% il | gty g g gashh el oid33 id132 33300 i 3400 S gt
E—— TE.::::.?;::.. “‘;p ':I?;u’:_" No.of 33KV | No.of 132 KV | No.of 300 KV | No. of 400 KV Electrical Voltage
Sub-Stations Stations Sub-Stations Sub-Stations Sub-Stations Sub-Stations
—
m((;(:"',i(;“ m([::"',:‘:" 10000 (MVA) | 20000 (MVA) | 43648 (MVA) [ Conare ;:::
0.5 440 19 115 193 13 1998
14 446 119 116 198 13 1999
1.1 451 123 116 199 13 2000
12.2 506 168 116 209 13 2001
34 523 168 116 225 14 2002
2.9 538 169 116 237 16 2003
24 551 171 116 246 18 2004
24 564 175 116 255 18 2005
0.7 568 175 116 259 8 2006
1.8 878 175 117 268 18 2007
1.7 588 175 117 277 19 2008
1.4 596 175 119 281 21 2009
39 619 174 120 299 23 3 2010
1.5 6238 174 120 306 25 3 2011
2.5 644 181 120 315 25 3 2012
2.2 658 185 120 325 25 3 2013
35 681 187 120 343 25 6 2014
4.8 T4 187 120 373 26 8 2015
3.6 740 187 120 396 27 10 2016
2,6 759 193 120 406 30 10 2017
3.0 782 193 120 426 3 12 2018
1.8 796 193 120 438 32 13 2019
e
Numb
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2019 - 2000 334 DS A M Jy 93
Transformers Installation & MVA Capacity In
Sub-Stations During 2000 - 2019

Y gl e Jlag Y gl dlasl e L
Total MV A Capacity of Total Number of
Transformers Transformers et
46763 1224 2000
47663 1303 2001
50573 1358 2002
540358 1403 2003
57523 1448 2004
58698 1490 2005
59253 1508 2006
60908 1550 2007
63333 1604 2008
66148 1643 2009
71128 1726 20190
80558 1775 2011
84748 1822 2012
85848 1862 2013
93673 1956 2014
100963 2090 2015
106933 2190 2016
110831 2252 2017
118361 2359 2018
121091 2422 2019
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Control Supervisory Centers

In view of the fast development that took place for the Electrical Networks
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
construct 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 Rigaee and South Ardiya

areas to the west.
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Town District 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-
Ghagzali 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 1988. 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 Saudi 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 engineer.

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

Control Center.

It has been considered in the designing of the Communication System that all
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
Ultra 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 installed 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.

5- 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 Curve for Daily Peak Load sl (el Jaall g jpall | aialt

Summer iuall

Spring /Aulumn ks Ala i

Winter  slidl
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Loads of Different Areas During Peak Time

for The Years 2017/2018/2019 and % Annual increase
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28 SHKILW Research Institute/ Flour Mill / Kifan/ Sabah Hospital/Shamiya/Fayhaa 120 42 100 8 Sl =0
22 KIFN W Kifan/Shamiya/Fayhaa / Part of Shuwaikh 207 6.7 85 -58.9 289 240.0
23 TOWNW  ITown/Part of Green belt/Part of Dasman/Amiri / Murgab, 327 3.5 318 -2.8 343 7.9
Part of Mirgab/Bned Al-Gar/ Sharq/ Jibla/ Sawaber/ Part of Dasman/part of
M| GBLTW I\ bdullah Al Salem / Magwas/ Part of GBLT 183 | 144 | 155 | 153 [ RI0SHY| 2.3
Part of S.Sabah Al-Salim / Fintas / Mahbolah / Abu Halifa / Part of Sabah
25 FINTW Al-Salem / Zahr / Part of Rigaa / Ogaila . s 26 S13 e 2% 162
26 QURNYW  |Sabhan/Middle Area & part of South Sabah Al Salem. 164 1.9 185 12.8 174 -5.9
27 S8SM W Part of South Sabah Al-Salem / Qurain/Part of Masila / Finetees 477 4,1 512 .3 493 -3.7
28 AIIMD W A!lmadl / F‘nhd Al-Ahmad / Part of Al-Sabahiya /Al-Mangaf /Part of 601 3.6 687 143 643 64
Rigaa/Hadiyaa/Magwaa
29 FNTS 2 Part of Masilah 923 63.2 118 237 143 24.3
30 ABFT Z Part of Masilah 72 24.1 212 1944 245 15.6
SBAH
3 12223247 Sabah Al Ahmad 95 120.9 142 49.5 210 47.9
32 WAFR Z Wafra Area, 0 - 39 - 84 -
33 KHRN Z New Substation in 2019 L} - - - 7 -
Total Loads 13800 4.5 13910 0.8 14420 3.7
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Customers of Electricity
e |

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 noticeable 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 (560676) by the end of

2019, this means that it is gradually returning to its natural average.

I~
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2019 - 1995 (e b il Pla
Development of Electrical Energy Customers
During 1995 - 2019

e g |
P:;z::;:gjge‘:;:l;:l Total Customers Year
230549 1995
4.4 240614 1996
2.1 245634 1997
33 253688 1998
1.3 257012 1999
23.2 316693 2000
42 330125 2001
2.8 321009 2002
12.0 359660 2003
32 371031 2004
1.2 375430 2005
6.4 399554 2006
6.3 424781 2007
1.9 432852 2008
2.0 441478 2009
1.8 449236 2010
0.7 452265 2011
29 465575 2012
35 482019 2013
22 492690 2014
23 504223 2015
2.4 516370 2016
0.9 521272 2017
1.4 528618 2018
6.1 560676 2019
T_ —
e Customers s>all
Numbers
I 570000 1
560000 -
550000
540000 -
530000 l
520000 -
510000

2019
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Sectorwise Proportion Load Distribution Consumption for
Electrical Installation During 2019
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2019 - 1999 3 qah A
Electricity Sales Revenue (KD )
During 1999 - 2019

5""‘5'“0"‘“{:“""';;*_“““' A3t S g
G TR Sales Revenues Years
Increase / Decrease

31540859 1999

10.1 34728336 2000

-23.1 26702138 2001

37.0 36581425 2002

-19.4 29478732 2003

224 36067358 2004

-9.1 32789191 2005

3.3 33876826 2006

29.8 43961363 2007

7.1 47081511 2008

12.3 52864228 2009

-2.6 51494911 2010

10.0 56654106 2011

68.1 95249645 2012

-11.0 84753080 2013

12.0 94941118 2014

-4.2 90994401 2015

29.2 117584536 2016

-7.6 108626993 2017

40.3 152381105 2018

29.7 197641790 2019

Ly g < 43U maga 31 o)
Electricity Sales Revenue

33
3%
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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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Development of Ministry's Employees
During 1998 - 2019

o

ﬂtﬁﬁd | Colaladt £ gaga 3 il
ncresse | Decrenge | Totsl Employes Period
6937 1998

2.2 6783 1999
2.4 6943 2000
4.1 7228 2001
74 7764 2002
6.5 8271 2003
10.9 9170 2004
5.8 9699 2005
10.7 10736 2006
3.3 11095 2007
4.7 11619 2008
4.7 12168 2009
12.9 13733 2010
9.5 15041 2011
5.1 15807 2012
5.9 16745 2013
4.7 17533 2014
10.6 18525 2015
7.4 19904 2016
2.7 20440 2017
5.2 21507 2018
6.0 22788 2019

3,150 (rslatadt
Lt Ministry's Employees
Numbers

24500 -

22500 -
20500 -

18500 -
16500 -
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Development of Ministry's Kuwaiti Employees
During 1998 - 2019

wﬁﬂ_‘m Numberof Employees . Oalaad) 3e e
Kuwaiti ey s TS Period
Percentage of

Total Total Non Kuwaiti Kuwaiti
61.2 6937 2690 4247 1998
63.4 6783 2484 4299 1999
66.6 6943 2318 4625 2000
67.2 7228 2373 4855 2001
68.3 7764 2463 5301 2002
714 8271 2369 5902 2003
74.8 9170 2308 6862 2004
77.3 9699 2198 7501 2005
79.4 10736 2211 8525 2006
81.9 11095 2009 92086 2007
83.1 11619 1963 9656 2008
84.8 12168 1844 10324 2009
86.6 13733 1839 11894 2010
88.1 15041 1784 13257 2011
39.3 15807 1697 14110 2012
90.2 16745 1635 15110 2013
91.0 17533 1581 15952 2014
91.8 18525 1514 17011 2015
92.8 19904 1440 18464 2016
93.3 20440 1362 19078 2m7
9.1 21507 1276 20231 2018
95.2 22788 1095 21693 2019

s e
Non
Kuwaiti
5.9%

P
Kuwaiti
95.2%




o3 [eI0Lm  FCsRT premn) uoNm T premn) m

SI3quInN]
T

6107 - €007 SurLIn( Judwdo[aAd ([ [PUUOSIDJ
=6 C o (Pt P i e 0 €007 - 6102



iU ol de gana cuws Bl el Alalal) o 68N
2019 —amwd Algs ia

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

il & gialt A (sflaadl danll g —
Percentage of ..
Total Total Description
0.05 11 Management Al LRIB ol A gaca
94.82 21607 General Group of Jobs datall Cills glt A pana
0.11 25 Asst. Tech. Group of Jobs. 5 Luaalt il il gl A gana
0.22 50 Asst. Group of Jobs. A glaall LB gl A gana
3.50 797 2nd Contract Group of A i A gy
Jobs. ~
165 208 Fixed Salary Contract e ghital) oy 3 e £ sas
Group of Jobs.
100 22788 Total £ 3—a—all

92.85%
# Management Group of Jobs &35l «istli yll 4o sagee

# General Group of Jobs Aalall Cislli gll A gages

 Asst. Tech. Group of Jobs 36 Luall 4l it gl 4e gagee
& Asst Group of Jobs 4 slaall CiilB gl de saza

HSecond Contract Group A4 Gl 45 gaga

i Fixed Salary Group 4& shidl ol g 3 gie 5 gasa
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2019 4led fa il yallg
Ministry's Manpower According to Groups
and Grades by the end of 2019

Management Number  suall A3aLal Cands o)
Under Secretary 1 310 JiSy
Asst. Under Secretary 10 6 baa 35139 JiS
Total 11 £ saaall
General Group of Jobs daladt Ciills ot Ae gasa
Grade A 255 { da_jatt
Grade B 635 @ 42,
Grade 1 1611 A G
Grade 2 2602 A5 A Al
Grade 3 3939 QN8 4 al
Grade 4 6480 dagh o
Grade § 3725 Laldll 4 4
Grade 6 1200 POV I PR
Grade 7 819 dajlud) Ao jalt
Grade 8 341 ALl da Al
Total 21607 £ gl
Asst. Tech.Group of Jobs 50 Luald A5 L3S ol As gana
Grade 1 1 A Ay palt
Grade 2 1 480 Ly jal
Grade 3 5 NN da all
Grade 4 13 dagl i Ay jalt
Grade 5 5 Lwaldd) Ay yali
Grade 6 - sl 4, ;a0
Total 25 £ anall
Asst. Group of Jobs A glaalt Laillh gl Ao gaa
Grade 1 7 A
Grade 2 10 A0 A alt
Grade 3 33 i L T
Total 50 F aaaall
Contracts 3 glal)
2nd Contract 797 ol die
Fixed Salary Contract 298 £ 3k oy Sic
Total 1095 £ saaall
Grand Total 22788 ASY £ sanall
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Number of Different Specialized Engineers

As on 31/12/2019

Designation Number 2aai Al oy
Electrical Engineer 1446 S (udiga
Mechanical Engineer 1556 (P udiga

Civil Engineer 647 e udiga

Chemical Engineer 454 s Stas Qudiga
Industrial Engineer 324 e udiga
Electronic Engineer 137 P3RS (udigea
Architect 47 $Jara Qudiga
Computer Engineer 406 gula udiga
Others 177 ¢ Al Glawaids

Total 5194 * £ saaall

i
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1200
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800

600 -
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2019 (59 2014 (e A I Alalad) (g 980 Aol s
Productivity of Manpower During 2014 - 2019

SR s JST el syl L3 AL | JOAsU g b Al [ Al A Alalall 5 4l
(%) (52800 e 3 glla) il g (%) (Aela fhigglS ) citigs (%) (=) L
Production of Fresh Generation of Elec,

Manpower

change (%) | Water per Employee | change (%) | Energy per Employee | change (%) Number) Year
(ImpGallons) (kW/h) (Number

- 8264225 - 3715287 - 17533 2014
-1.92 8105282 -0.78 3686280 5.66 18525 2015
-1.99 7943789 -4.48 3521138 7.44 19904 2016
-1.31 7839338 1.13 3561037 2.69 20440 2017
-5.20 7431419 -3.24 3445719 5.22 21507 2018
-5.27 7039721 -4.38 3294815 5.96 22788 2019

@ Gen.of Elec.Energy / Employee il ga JSI 400 j4<0 43Ul 338 5
# Prod.of Fresh Water / Employee «ii g+ JS) 4;alf olyall i)
® Manpower Al (o2l
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B10sM At 3ea - 2019 ale A
Expenditure, Entry and Import Forms
During 2019 - Ministry's Budget

BYRA] cyalilh g iﬁ: Ji &l £ saxal
Month Cha[?&tc‘a/rlsnl 11 Chapter IV Total
January sk 913 169 1082
February — xib 1124 195 1319
March e 1891 767 2658
April st 591 247 1358
May Sl 793 254 1047
June T 899 155 1054
July sl 915 203 1118
August  gsbuii 750 213 963
September sl 1134 235 1369
October sl 965 227 1192
November iy 772 159 931
December  jiacus 311 85 396
Total g saxall 11058 2909 14487
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2019/2018 - 1999/2000 =i siud) J¥A

Cslalall oy 925 /¥ Gl - 35150 At jaa

Financial Allocations & Actual Expenses (KD)

During 1999/2000- 2018/2019
Ministry's Budget Chapter I - Compensation Of Employees

Al At | ALl clalde Y |40l g juadi i*’fd'z*‘n' i R
U pal Percentage of Annual Increase
rrvar | foen | e | Pt | )2
Allocations % | Expenditure %

99/2000 47,848,600 47,759,463 99.8 2.6 24
*2000/2001 | 37,335,000 37,332,903 100,0 -22.0 -21.8
2001/2002 55,950,000 53,159,611 95.0 499 42.4
2002/2003 61,253,000 59,559,406 97.2 9.5 12.0
2003/2004 69,224,718 69,224,718 100.0 13.0 16.2
2004/2005 72,357,000 72,355,395 100.0 4.5 4.5
2005/2006 80,599,000 80,514,950 99.9 11.4 1.3
2006/2007 103,478,300 103,390,509 99.9 284 284
2007/2008 | 119,107,540 119,065,337 100.0 15.1 15.2
2008/2009 | 163,169,710 163,053,777 99.9 37.0 36.9
2009/2010 | 159,087,850 159,015,296 100.0 -2.5 -2.5
20106/2011 197,544,190 197,485,892 100.0 242 24.2
201172012 | 247,817,850 | 246,560,782 99.5 254 24.8
201272013 | 277,564,858 | 277,258,544 99.9 12.0 12.5
2013/2014 | 303,431,550 | 303,173,570 99.9 9.3 93
2014/2015 | 323,214,880 | 322,492,696 99.8 6.5 6.4
2015/2016 | 349,708,540 348,801,579 99.7 8.2 8.2
201672017 | 357,779,840 | 357,061,644 99.8 23 24
2017/2018 404187430 402145628 99.5 13.0 12.6
2018/2019 | 447818260 446334154 99.7 10.8 11.0

* Period consists of 9 months started from « 2001/3/31 (A= 2000/7/1 (e i o) gl 9 B »

1/7/2000 to 31/3/2001.
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2019/2018 - 2000/1999 <l siudl JMA
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Financial Allocations & Actual Expenses (KD)
During 1999/2000- 2018/2019
Ministry's Budget Chapter 11 - Goods & Services

Aoy gLt Ay i) By 31 At

Aghall A3 Afal clsbaeyl | Agdeill Sl g paad) *’-’:'_:;“"“
Percentage of Annual Increase
Fiscal Year :Ii;;:::i?;s Actual Expenses Pe;c::el:f:sol' = Ho
Allocations % | Expenditure %
99/2000 156,180,000 154,825,331 99.1 26.5 25.6
*2000/2001 215,520,000 213,659,905 99.1 38.0 38.0
2001/2002 321,750,000 318,308,758 98.9 49.3 49.0
2002/2003 345,000,000 342,905,666 99.4 7.2 7.7
2003/2004 390,500,000 389,765,269 99.8 13.2 13.7
20042005 615,266,000 578,690,224 94.1 57.6 48.5
200572006 722,660,600 722,340,897 100.0 17.5 24.8
200672007 989,001,000 987,193,371 99.8 36.9 36.7
2007/2008 1.354,076,000 | 1,335,230,362 98.6 36.9 35.3
2008/2009 2,453,048,000 | 2,441,687,121 99.5 81.2 82.9
20092010 1,653,065,000 | 1,611,672,291 97.5 -31.6 -34.0
2010/2011 2,214,459.000 | 2,193,470,444 9%.1 34.0 36.1
201172012 2,144,702,000 | 2,103,700,836 98.1 -3.2 -4.1
201212013 3,181,745,000 | 2,877,731,716 90.4 48.4 36.8
201372014 2,805,990,000 | 2,397,376,202 B5.4 -11.8 -16.7
201472015 | 2,869.437,000 | 2,164,924,219 75.4 23 -9.7
201572016 1,624,027,000 | 1,311,783,242 80.8 -43.4 -394
201672017 1,142,669,000 | 1,093,220,414 95.7 -29.6 -16.7
2017/2018 | 1,426,953,000 | 1,405.969,095 98.5 249 28.6
2018/2019 | 1,533,681,000 | 1,509,897,925 97.2 454 74

* Period consists of 9 months started from 1/7/2000

to 31/3/2001,
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Financial Allocations & Actual Expenses (KD)
During 1999/2000 - 2018/2019
Ministry's Budget -Chapter III /Purchase of non-current assets

. oM T Gyl L
Lt Tt calie¥) | Al cddg paa ‘-.Uj)‘:;d ‘ Percentz;gazuuﬁ"Annual
Increase/Decrease
Faarvar | S e || |
Allocations % |Expenditure %
99/2000 650000 619527 95.3 -29.1 -14.0
*2000/2001 740000 619228 83.7 13.8 -0.05
20012002 635000 544485 85.7 -14.2 -12.07
200272003 700000 691064 98.7 10.2 26.92
200372004 653780 G19688 94.8 -6.6 -10.33
2004/2005 936000 904513 96.6 43.2 45.96
2005/2006 1049835 1013776 96.6 12.2 12.08
2006/2007 2000000 1834422 91.7 90.5 80.95
20072008 4083000 1768446 433 104.2 -3.60
2008/2009 6729000 4546785 67.6 64.8 157.11
20092010 9004000 5692282 63.2 33.8 25.19
201072011 12767000 7251678 56.8 41.8 27.39
201172012 65458000 5248786 8.0 412.7 -27.62
201212013 53129000 15713424 296 -18.8 199.37
201372014 9343000 4449050 47.6 -824 -71.69
2014/2015 4471000 1436109 32.1 -52.1 -67.72
20152016 3312000 1675203 50.6 -25.9 16.65
2016/2017 5718000 853401 14.9 72.6 -49.06
201772018 19010000 5419427 28.5 2325 535.0
2018/2019 | 21669000 5178039 239 13.987 -4.45
* Period consists of 9 months started from 1/7/2000 < 2001/3/31 (5 2000/7/1 Oa 10l sl 9 Jisg #
to 31/3/2001.
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Financial Allocations & Actual Expenses (KD)
During 1999/2000 - 2018/2019

Ministry's Budget Chapter IV - Basic Maintenance & Construction Projects

i alad) By A plalt & piodtt Gy 510 A
) Lo cldaeyt | Autedlh clby penali . ) 4ol H
ol puall Percentage of Annual Increase
C Ly i palt
Fiscal Year Fmanc.ml Actual Expenses Percentage of
Allocations Expenses Allocations % | Expenditure %
95/2000 203,100,000 187,506.500 92.3 -15.7 -21.4
*2000/2001 200,250,000 103,273,264 51.6 -1.4 -44.9
2001/2002 288,605,000 155,988,544 54.0 44.1 51.0
200272003 311,000,000 183,311,817 589 7.8 17.5
2003/2004 312,000,000 240,142,485 77.0 0.3 31.0
200472005 260,000,000 234,458,136 90.2 -16.7 -2.4
2005/2006 260,000,000 195,386,390 75.1 0.0 -16.7
2006/2007 394,000,000 248,046,053 63.0 51.5 27.0
200712008 1,095.000.000 | 466,733.462 42.6 177.9 88.2
2008/2009 699,250,000 685,346,349 08.0 -36.1 46.8
200972010 590,500,000 588,561,762 99.7 -15.6 -14.1
2010/2011 1,012,000,000 | 1,009,574,193 99.8 71.4 715
201172012 1,220,000,000 | 835,932,063 68.5 20.6 -17.2
201272013 886,100,000 750,735,163 847 =274 -10.2
201372014 706,000,000 663,501,248 94.0 -20.3 -11.6
201472015 574,300,000 565,067,733 98.4 -18.7 -14.8
2015/2016 675,000,000 671,253,711 99.4 17.5 18.8
2016/2017 675,000,000 485,355,523 71,9 0.0 -27.7
2017/2018 785,000,000 599,232,545 76.3 16.3 235
2018/2019 800,000,000 558,361,954 69.8 1.9 -6.8
* Period consists of 9 months started from 1/7/2000 to L 2001/3/31 Aa 2000/7/1 (a 1050 ) 42H i #
317372001,
e =it SR —
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Financial Allocations & Actual Expenses (KD)
During 1999/2000 - 2018/2019
Ministry's Budget Chapter VIII - Various expenses & Transfer Payments

I R P PPESUE G S PR L -V ) P
Al Zody L cilaeyt | el by eaall | i peal] 2 gialt Lt Percentage of Annual
Increase/Decrease
o Vear | TRl | g | Percenmear | -
Allocations % | Expenditure %
9972000 - - - = -
*2000/2001 - - s = -
2001/2002 - - - - -
2002/2003 - - - - -
2003/2004 - - s 5 5
2004/2005 285050 284129 99.68 - -
2005/2006 271070 105761 39.02 -4.90 -62.78
2006/2007 222000 157863 7111 -18.10 49.26
2007/2008 4538000 4257066 93.81 1944.14 2596.68
20082009 3060000 1213456 39.66 -32.57 -71.50
2009/2010 2519000 1005129 39.90 -17.68 -17.17
2010/2011 1911060 1215982 63.63 -24.14 2098
201172612 1483000 1463032 98.65 -22.40 2032
20122013 3633000 3629623 99.91 144.98 148.09
2013/2014 4540000 3623759 79.82 24.97 -0.16
20142015 2848000 1875799 65.86 -37.27 -48.24
20152016 3048000 996141 32.68 7.02 -46.90
201672017 689000 680397 98.75 -77.40 -31.70
201772018 1265000 1253684 99.11 83.60 84.26
2018/2019 7808000 7774872 99.58 517.23 520.16

* Period consists of 9 months started from 1/7/2000 to

317372001,
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IMustraitive Table For Average Maintenance Hours (Emergency &
Planned) Of Shuaiba North Station (Gas Turbines) During 2019

sl clelu daw gl
J9—geall Average Maintenance Hours
s sh 4580
L OIS Emergency Planned
G/T S/IT G/T S/T
January HL 67 0 261 119
February  sié 0 0 638 624
March e 260 68 0 0
April S 241 24 115 | 162
May sika 260 0 28 0
June S5 248 0 0 0
July S8 255 0 0 0
August  gubudl 263 51 0 0
September  iaiua 63 0 0 0
October sssl 27 8 98 0
November  J:ds 6 0 56 0
December  _paw 0 0 257 0
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Cont. - Generators (Gas Turbines) Availability Report of Sabiya Station During 2019
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(1) Installed 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 is 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 consumption under specified

standard conditions.
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