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H.H Sheikh Nawaf Al-Ahmed Al-Jaber Al-Sabah
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H.H Sheikh Mishal Al-Ahmed Al-Jaber Al-Sabah

The Crown Prince of the State of Kuwait
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Electrical Energy

Historical Development

The discovery of oil in Kuwait led to the modern renaissance in all
aspects of life, the electricity utility played a main role in this development
meeting the needs of this civilized progress.

In 1934 electricity utility was first established by constructing the first
small power plant for continuous power generation, which was built by
the National Electricity Company, where production began with the
installation of two generators with a capacity of 30 KW each.

At first, the number of customers did not exceed 60, but in 1940 the
number of participants increased to 700 and the combined capacity
increased to 340 kW.

As a result of this rapid renaissance of the country in all aspects of life,
the demand for electricity has increased, and the government found that
it is time to intervene, so in 1951 it bought the market stocks of the
national electricity company and established the General Electricity
Department (later transformed into the Ministry of Electricity and Water &
Renewable Energy ) where it was entrusted with the responsibility of
distributing electricity

The electricity utility has evolved in quantity and quality over the past six
decades as outlined below :

In 1952, the first steam power plant was constructed in Shuwaikh area,
where the plant continued to operate until 1990, then it was replaced in
2007 with gas generating units with a capacity of 252 MW.

Shuaiba North plant was established in 1965 and completely
decommissioned in 1990, then gas and steam turbine units were
constructed in 2009 with a total current vehicle capacity of 875.5 MW.

In 1970 a new station in Shuaiba (Shuaiba South Station) was
established where its installed capacity was 804 MW and due to the
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obsolescence of its units it was decided to reduce the installed capacity
of the station to 720 MW.

In mid-1977, the first power plant at Doha East Station was launched
where its current installed capacity is 1,122 MW..

At the beginning of 1983, the Ministry established Doha West Station,
with a current installed capacity of 2,541 MW.

In 1987, the first generating units at Az-Zour South station were under
operation,then the plant went through several developments, until the
installed capacity reaches 6,055.8 MW.

In sabiya region at north of the country, in 1998, the Ministry began the
construction of Sabiya power plant, , with a current installed capacity of
7046.7 MW.

Az-Zour North station was established in 2007 with a current installed
capacity of 1,540 MW.

In keeping with global developments, a power plant has been established
using sustainable energy (wind,pv,csp) in Shygaya region with installed
capacity of 70 MW.

Thus, the total installed capacity of power plants in Kuwait reaches
20223.0 MW of which is 8,970 MW of steam turbine units, 8,151 MW of
gas turbine units, 3032 MW of combined cycle turbine units, and 70 MW
of sustainable energy.

The figures and statistics contained in this statistical book reflect the effort
and money that has been made over the past six decades to promote this
vital utility to where it is now.
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Power station projects

The ministry of electricity and water placed in power stations 8 projects among
its future plans and projects to increase power and water production, pointing that
these projects will increase power with 9230 MW.

Future electrical power stations projects:

1- Az-Zour North project for the second and third stages with production
capacity of 2700 megawatts and 153 million imperial gallons of water.

2- Al-Khiran project first stage with 1800 MW installed capacity of
electricity and 125 MIG of water.

3- Al-Abdalia Renewable Energy Project is being coordinated with Kuwait
Institute for Scientific Research for optimal use for the best type of
technology.

4- Al-Shygaya second and third stages with installed capacity not less
than 3500 MW.

5- Kabd project with a minimum electric power (80 MW waste).

6- Supply, installation, operation and maintenance of PV on the roofs of
Al-Sabiya ground reservoir.

7- Supply, installation, operation and maintenance project of converting the
second phase of the gas turbines in Sabiya station to combined cycle
system (250 MW).

8- Supply, installation, operation and maintenance of gas turbine units
working with combined cycle system to increase the electric power at the
site of the Sabiya Power and Water Distillation Station - the fourth stage
(900 MW).

In line with country’s developing plans which aligns with the country’s strategic,
necessary studies are made before implementing these projects.
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Renewable Energy Sustainable Energy

Renewable energy is the energy that is derived from natural sources or
processes that are constantly replenished, such as sunlight, wind, and
water. Therefore, it does not emit harmful gasses, such as Carbon
Dioxide and greenhouse gasses that is causing the global warming

crisis.

Using renewable energy will reduce environmental pollution such as air
pollution caused by burning fossil fuels that leaves harmful residues in

the environment which threatens the public health.

Nowadays the most production of renewable energy is produced in
hydroelectric power plants that are implemented in places, like rivers and
waterfalls. Wind and solar energy are used widely in developed countries
and they are aiming to increase the integration of renewable energy in

their projects.

Features of Renewable Energy:

1- Available in most countries.

2- No environmental pollution which improves the public health.
3- Economical in many applications.

4- Insure the continued availability and presence.

5- Helps with the development of countries with no fuel resources.

6- Uncomplicated techniques


https://en.wikipedia.org/wiki/Pollution
https://en.wikipedia.org/wiki/Air_pollution
https://en.wikipedia.org/wiki/Air_pollution
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Negatives of Renewable Energy:

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

2- Their sources are intermittent and discontinuous 24 hours a day.

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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Projects of Renewable Energy

The Ministry of Electricity and Water is keen to make renewable energy
projects in Kuwait, this is a response to the vision of His Highness The
Amir Sheikh Subah Al-Ahmed-AL Jaber —God Bless his soul- that it is
necessary to use alternative energy technology in producing electricity
from sustainable energy sources to achieve 15% from total power
production in 2030 which expected to be 4500-5000 MW. It is expected to
get this amount in 2025.

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

-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

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 production capacity 185660 Kw/h.

4- Project of (PV) panels on water & electricity ministry parking with
production of (235) Kw/h, Operating on March 2019.

5- Project of Multi-stacking and multi-level panel system project

with production of (40) Kw/h, Operating on March 2019.
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Future Electromagnetic Panels:-

1- Photovoltaic panels project on the roofs of (6) warehouses in
Sabhan, with a production capacity of (3.7) MW.

2- Photovoltaic panels project on buildings and car shades at Al-Zour
station, with installed capacity of (4000) kWp.

3- Photovoltaic panels project on buildings and car shades at Sabiya

station, with installed capacity of (3000) kWp.

4- Photovoltaic panels project on ground water tanks at Sabiya

station, with installed capacity of (30,000) kWp.

5- Project of supplying, installing and operating photovoltaic panels

on car shades with installed capacity (4600) kWp in Sabhan.

6- Photovoltaic panels project on ground water tanks in Doha

Complex with installed capacity of (10,000) kWp.
7- The project of photovoltaic panels on the ground water tanks of the
Shuwaikh water complex with installed capacity of (17000) kWp.

8- Photovoltaic panels project in the water complex in Mutla'a

residential with installed capacity of (52000) kWp.

9- Photovoltaic panels project on ground water tanks in Hawalli water

complex with installed capacity of (10,000) kWp.

10- Photovoltaic panels project on roofs and parking lots of
administrative buildings at Sabhan with installed capacity (6750)
kWp.

11- Photovoltaic panels project on roofs and parking lots of

administrative buildings at Al-Zour station, with installed capacity
(2000) kwp.



Electrical Energy 2021

12-  The photovoltaic panels project on the roofs and parking of the
administrative buildings of the Sabiya station with a combined capacity of
(2000) kWp.

13- Photovoltaic panels project at chemical works building in Mutla'a
with a combined capacity of (700) kWp.

14- Photovoltaic panels project on roofs and parking lots of
administrative buildings in several locations with installed capacity (3460)
KWp.

15- Photovoltaic panels project on ground water tanks in Al- Shygaya
with installed capacity of (270000) kWp.

16- Project of PV panels, CSP, levels and wind with a installed
capacity (2430000) kWp.
17- The project of 5 ground water tanks in the high-rise E14 - the
second stage, with a combined capacity of (700) kWp.
18- Photovoltaic panels project in Hawally electricity emergency
building with an installed capacity of (98) kWp.
19- Photovoltaic panels project in Al Salam Electricity Emergency
Building, with an installed capacity of (163) kWp.
20- Project of photovoltaic panels on 10 water towers in Al-Mutlaa, low
cost, with a installed capacity of (39) kWp.
21- Project of photovoltaic panels in a complex of the Ministry of
Electricity, Water and Renewable Energy in Sabah Al-Ahmad.

22- The project of photovoltaic panels in the fresh water line with a
diameter of 1200 mm in the low-cost Al-Mutlaa area, with a installed
capacity of (220) kwp.




2021 ale DA dpwadd) ) oY) das) g3 Aaiiall (Jal g 5lS) Asily g <) ABUal)
Electrical Energy(KW) Produced By Solar Energy During 2021

* BRI * % %
& I3 il Jhaall Apd Y1 cladacedl) | lallg £l SIS 5 e gedand P
Sl M) Js g slally :u, <) Falad) ) g Ll Ak g saaal
MEW & MPW Floor Areas of | MEW& MPW Roof Tops .

Month the Southren Entrance (KWh) (KWh) SpERACETm (i) Total Energy (KWh)
January 8,833.510 80,939.60 13,024,000 13,113,773.11
February 27,204.750 107,111.64 12,797,000 12,931,316.39

March 37,010.870 163,427.52 17,388,000 17,588,438.39

April 38,446.850 161,811.50 17,765,000 17,965,258.35

May 41,714.490 168,452.50 20,674,000 20,884,166.99

June 42,409.230 165,494.96 21,892,000 22,099,904.19
Sub - Total 195,619.700 847,237.720 103,540,000.000 104,582,857.420

July 44,719.460 174,101.94 25,798,000 26,016,821.40

August 41,453.450 167,139.63 24,020,000 24,228,593.08
September 36,714.500 152,109.54 23,509,000 23,697,824.04
October 29,708.500 118,469.22 14,148,000 14,296,177.72
November 24,884.250 102,033.21 10,986,000 11,112,917.46
December 25,780.640 83,628.58 10,026,000 10,135,409.22

Sub - Total 203,260.800 797,482.117 108,487,000.000 109,487,742.917
Grand Total 398,880.500 1,644,719.837 212,027,000.000 214,070,600.337
* With Installed Capacity 1000 (KW) 15 51 1000 &S a5 s K
*% With Installed Capacity 1000 (KW) Ll LS 1000 &S 5 sk
%k %k sk With Installed Capacity 70 (MW) Lol slasa 70 48 30 5805k 3k 5k
bl g sl bl slaa
Mw
200,000.000 30,000.000
180,000.000
160,000.000 25,000.000
N
140,000.000 20,000.000
120,000.000
100,000.000 15,000.000

80,000.000 [ 4

60,000.000 10,000.000
40,000.000 5,000.000

20,000.000

0.000 0.000
Jan. Feb. Mar. Apr. May Jun. Jul. Aug. Sept. Oct. Nov. Dec.
MEW & MPW Floor Areas of the Southren Entrance (KWh) &alall JUii g slall g b ) (0551 o gind) Jasall Lpia 91 cladacual)
«@=\EWE& MPW Roof Tops (KWh) atall Jidiil g slal g sl g Sh 55155 (isa ol
Shygaya station (MW) L&) dkas
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Cu oSl A g3 A Basatial) ABUal) oy Liia puan
Inventory of renewable energy projects in Kuwait

o biall A 3 3080 Nlaa ataal s )
Total project synthetic capacity Total number of projects
KW Uil s bl caad g juall Ay 51 5,380 laa) LA g £ okl ot g jliall a3 (Naa)
201119 59
Total installed capacity for projects under offering and construction Total number of projects under introduction and construction
KW L dabiial) 5 &biiteaad) g judiall L 5201 5 580 (s Ll bl g Aliieaal) i) 325 llaa)
4757686 80
Total installed capacity for future and planned projects Total number of future and planned projects
KW g bdiall &S 52 5,80 (e Bkl s )
4958805 139
Total project installed capacity Total number of projects
83a%all ABUal) g plall g £l g 3139 A Basatial) ABUal) ay Liia pas
Inventory of renewable energy projects in Ministry of electricity and water and renewable energy
o bdiall A 3 5 a8l Maa el 2o Maa)
Total project synthetic capacity Total number of projects
KWp sLd¥l g g skl it g bdiall A 30 3 380 Mas) $LAY) g gkl il g Ldall 33 Alaa)
150480 20
Total installed capacity for projects under offering and construction Total number of projects under introduction and construction
kWpL@JMIJWI@JME*,S)ﬂ\SJEIQJLQ) @hmn,@gm.ds&)mus@u;)
2700000 2
Total installed capacity for future and planned projects Total number of future and planned projects
KW grbdiall dgsss il 5,80 (Maa) Bl s (laa)
2850480 22
Total project installed capacity Total number of projects
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Generating Stations
During (2021)

Power Generating Units:

1- Steam Turbine Units:

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

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

2- Gas Turbine Units:

These are smaller capacity units ranging from 18 MW as in Doha East Power
Station, 42 MW in Shuwaikh Station, 28.2 MW in Doha West and 27.7 - 125 -
160 - 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 & 226 in Az-
Zour North Stations . The total installed capacity is 8116 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 300 MW, The total installed capacity of these units is 3094 MW.

4. Sustainable Energy Modules:
These units comprise solar modules (10 MW), wind power units (10 MW)
and 50 MW from CSP totally 70 MW from sustainable energy.
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A 98 cildana Cilida b el audagll (8 5 e B3 b Lagd
Al S (s 58
Here is a brief summary of the present situation in various Power
Generating Stations:

Power Stations &l cildasa

(A ) el 5l f gl Adaaa -1
L) glasa 252 L a8
1- Shuwaikh Station (Gas Turbines)
Installed Capacity 252 MW

sl BRI Y 4.S yal) 5_al)
Unit Date of Commissioning | Installed Capacity

Gas Turbines ) cliv

GT1 12/ 07/ 2007 42 MW
GT?2 12/ 07/ 2007 42 MW
GT3 29/ 07/ 2007 42 MW
GT4 23/ 07/ 2007 42 MW
GT5S 27/ 07/ 2007 42 MW
GT6 14/ 08/ 2007 42 MW

(AL A i ) -
252 48 ye ddlaa) A g ¢ Jal glase 42 i IS dan 4y e 2l 6 Cilas 5 (6) (e Adasal) () K59
.l gl
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- Gas Turbine :

It consists of 6 units x 42 MW each, with a total installed capacity of 252 MW.

:gihi\ ddaaal) &A-.GJ -
g A b o JED 8 Sl 58 in il ) e

- Present Status:

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



dalladd) Al ddasa 22
L glasa 875.5 L5 a8
2- Shuaiba North Station
Installed Capacity 875.5 MW

3aa gl) St} gy U 48 yall 5_adl)
Unit Date of Commissioning | Installed Capacity

Gas Turbines ) cliv

GT1 10/ 09/ 2009 220 MW
GT 2 29/ 05/ 2009 220 MW
GT3 22/ 6/ 2009 220 MW
ST4 28/12/ 2009 215.5 MW

pd Jlad) il ) g3 -
660 S e Allan) Axnn g ¢ Jal slana 220 Lo JS dans &y jle 2l 65 ilas 5 (3) (e Adasal) (585
. bl sl
39l aldas )4, 5al) las ol Jy sail @l g ¢ dal slase 215.5 W a8 Aasy Ay jla0 4y 53 A8la] o3 8
AS il
- Gas Turbine :
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 Combined Cycle.

1Al daaal) g -

Al el Aal clllaie cavea Jiadill 3 3ala 93 8 gie Cilas 1) ases
- Present Status:

All the units are available and being operated as per the system demand.
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Ay giad) dpmid) ddasa -3
Ll glasa 720 L 8
3 - Shuaiba South P. Plants
Installed Capacity 720 MW

3&33\ M\ &\Ju 2.35).‘3\ SJAN\
Unit Date of Commissioning | Installed Capacity

Steam Turbines WAl aliy gl

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

g ) iy 63l -
720 48 e Adlea) Arin 5 ¢ dal glase 120 L JS A Ay a0 ol 6 a5 (6) (e Adaaall () 585
RPN

- Steam Turbine :
It consists of 6 units x 120 MW each, with a total installed capacity of 720
MW.
PR EN dhaal) puag -
Al Sl Al clillaie Cusa Jpaill 5 ks 53 )8 e Clas sl jes
- Present Status:
All the units are available and being operated as per the system demand.
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48 i) da gal) ddasa 4
b glasa 1122 g o
4 - Doha East P. Station
Installed Capacity 1122 MW

3aa gl) Sl e 4.8 yal) 3yt
Unit Date of Commissioning | Installed Capacity
Steam Turbines il cli g
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
Gas Turbines ) cli g
GT2 26/ 05/ 1981 18 MW
GT 4 30/ 05/ 1981 18 MW
GT5 03/ 06/ 1981 18 MW
GT6 04/ 06/ 1981 18 MW

rd Al iy sl -

1050 48 e Allan) Aray g ¢ Jal slaia 150 Lede JS dane 3 LA 2l 6 Cilas 5 (7)) (e Aaadll () <58

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

1o Jlad) il ) g3 -
72 48 o Adlea) Arn 5 ¢ ol glaa 18 Lt S Anu By jle 2l 6 o 5 (4) (e Adaadll () K
REPIENS

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

A EN] dhaal) aag -
A0 Sl AS,il) clllate Coa Jpa Sl 8 Jals 53 8 sl Clas ) ases

- Present Status:
All the units are available and being operated as per the system demand.
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d 2l da gl ddasa -5
L slase 2547 g a8
5 - Doha West P. Station
Installed Capacity 2541 MW

3aa gl) Jardidl) ey 48 yall 5_adl)
Unit Date of Commissioning Installed
Capacity
Steam Turbines &l cliv ¢
No. 1 02/ 05/ 1983 300 MW
No. 2 25/ 06/ 1983 300 MW
No .3 15/ 08/ 1983 300 MW
No. 4 31/ 08/ 1983 300 MW
No. 5 04/ 04/ 1984 300 MW
No. 6 26/ 04/ 1984 300 MW
No. 7 06/ 10/ 1984 300 MW
No.8 127211984 300 MW
Gas Turbines  jladl clin g
GT1 10/ 04/ 2008 28.2 MW
GT2 29/ 05/ 2008 28.2 MW
GT3 23/ 10/ 2008 28.2 MW
GT4 14/ 07/ 2010 28.2 MW
GT5 10/ 08/ 2009 28.2 MW
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AS e Agllan) dray 5 ¢ dal slae 300 Lete IS drs i Al 55 Cilas 5 (8) (e ddasall (5S35
. bl slaae 2400

1A A il ) g3 -

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

1A Jlad) il ) g3 -
141 4S ye Adlen) a5 ¢ Jal glana 28,2 Leie JS A 4 e il 68 ilas 5 (5) (e Aanall (5 585
ISP N,

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

P EN] ddasall Qg -
Al 5ol Al Il e Jeill 5 ake 55 gia him sl e

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



dpgiall 45l dasa -6
L) glasa 5990.8 Lgiyad

6 - Az-Zour South P. Station
Installed Capacity 5990.8 MW

3as gl) Sl gy ) 4.8 yall §yaal)
Unit Date of Commissioning Installed

Capacity

Steam Turbines i) <y ) g

No. 1 14/ 11/ 1987 300 MW
No. 2 19/ 12/ 1987 300 MW
No .3 14/ 03/ 1988 300 MW
No. 4 05/04/ 1988 300 MW
No. 5 28 / 08/ 1988 300 MW
No. 6 15/09/ 1988 300 MW
No. 7 30/10/ 1989 300 MW
No. 8 16 / 10/ 1989 300 MW

Old Gas Turbines ZSOC(1) Al jal) ciliy g5

GT1 25/11/ 1987 27.7 MW
GT?2 30/11/ 1987 27.7 MW
GT3 20/08/ 1988 27.7 MW
GT4 15/ 06/ 1988 27.7 MW

Combined Cycle Gas Turbines ZSCC(1) 4 all 3 gall cild jlad) ciliy 8

GT 11 29/07/ 2004 125 MW
GT 12 24 107/ 2004 125 MW
GT?21 24/ 08/ 2004 125 MW
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GT 22 27/ 08/ 2004 125 MW
ST 30 10/01/2010 280 MW
GT 31 09 / 03/ 2005 125 MW
GT 32 09 / 03/ 2005 125 MW
GT 41 15/ 03/ 2005 125 MW
GT 42 15/ 03/ 2005 125 MW
ST 60 30/01/2010 280 MW

Emergency Gas Turbine Units ZSCC(2) 4l s shll cilaa g

GT1 30/04 /2008 160 MW
GT2 06 /05 /2008 160 MW
GT3 22 /05/2008 160 MW
ST 18 24 /9/2013 185 MW
GT 4 05/ 06 / 2008 160 MW
GT5 15/ 06 / 2008 160 MW
ST 28 19/10/2013 185 MW
Gas Turbine ZSCC(09) Wl <liy g
GT 11 09/02/2015 250 MW
GT 12 22102 /2015 250 MW
ST70 03/03 /2020 250 MW

pdo A il g3 -

2400 A8 je Alea) Arnsy 5 ¢ Jal glaie 300 Lete IS a3y jlay Al 65 il 5 (8) (0 Aol o oS8

Ll sl
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Steam Turbine:

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

: ZSOC(1) Aagadl) 4 jlal) culig 6311 -
110.8 4S8 e Allen) Aansy g ¢ Jal lasa 27,7 e JS Annn 4y jle a6 Clas 5 (4) (e Aasall () S5
PO PIEN

-Old Gas Turbine ZSOC(1) :
It consists of 4 units x 27.7 MW each, with a total installed capacity of 110.8 MW.

1 ZSCC(1) 4 palh 8 gall chd Ay jlad) el 5 531 -

1000 48 e Adlaa) A 5 ¢ Jal glasa 125 Lot JS Amn 4 jle 2l &8 ilas 5(8) (30 Adasall (555
ISP EN

lla s ¢(560 = 280x2) bl slase 280 i JS dana 4 HlA) Sl ) 63l (e 2 23 Adliia) o3 28
AS i) 5y sal) aUai ) A Sl cilas gl Jy sl

- Combined Cycle Gas Turbine ZSCC(1) :

It consists of 8units x 125 MW each, with a total installed capacity of 1000 MW.
Two steam turbine with a capacity of 280 MW added(2x280 =560), in order
to convert gas units to Combined Cycle.

: ZSCC(2) 4ilad) 5y ghall el g8 -

800 48 e Aallas) Ay 5 ¢ Jal o 160 Leie JS A 4 3le 2l 5 ilas 5 (5) (30 Aasall (5553
. bl glae

G35 ¢(370 = 185x2) Lol slase 185 Leie JS Ay 4y jlad) il ) 6ill (40 2 22 ddlia) &5
AS Jisiall 35l aUas ) 4 Sl culas gl Jy sail
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-Emergency Gas Turbine ZSCC(2) :

It consists of 5 units x 160 MW each, with a total installed capacity of 800 MW.
Two steam turbine with a capacity of 185 MW added(2x185 =370), in order
to convert gas units to Combined Cycle.

: ZSCC(09) 4\l clin ysil) -
500 A4S e Adlan) Ann 5 ¢ Jal slaa 250 Lete JS A By jle il 68 las 5 (2) (e Aasall (585
R IEN
el () 4y 5Ll las sl o sl @lld 5 ¢ Jal slase 250 W o8 day 4y a0 diy ) 55 Adlia) &5 8
AS il 5y gl
-Gas Turbine ZSCC(09) :
It consists of 2 units x 250 MW each, with a total installed capacity of 500 MW.

One steam turbine with a capacity of 250 MW added, in order to convert gas
units to Combined Cycle.

:‘EAN\ Z\.ha.d\ &a'AJ -
Al Sl ASual) il o Jpill 5 3aln 55 e s 5l an

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



doual) ddass 7
L glasa 7046.7 g8

7 - Sabiya P. Station
Installed Capacity 7046.7 MW

3as gl) Sl g s 4.8 jal) 5yl
Unit Date of Commissioning Installed Capacity
Steam Turbines &l cliy g
No. 1 09/02/1998 300 MW
No. 2 21/09 /1998 300 MW
No .3 06/02/1999 300 MW
No. 4 26 /04 /1999 300 MW
No. 5 24 /07 /1999 300 MW
No. 6 01/05/2000 300 MW
No. 7 07 /03 /2000 300 MW
No. 8 01 /04 /2000 300 MW
Gas Turbines OCGT-2- SBOC -1 il alin,g
GT1 10/06 /2009 62.5 MW
GT2 14 /07 / 2009 62.5 MW
GT3 12 /03 /2009 62.5 MW
GT 4 23/04 /2009 62.5 MW
Gas Turbines OCGT-1-SBOC -2 ) «lin s

GT1 07 /09 /2008 41.7 MW
GT2 16 /08 /2008 41.7 MW
GT3 15/08 /2008 41.7 MW
GT4 29 /07 /2008 41.7 MW
GT5 19/07 /2008 41.7 MW




GT6 25/10 /2008 417 MW
Gas Turbines CCGT- SBCC -1 il cliy g
GT 11 30/05/2011 220 MW
GT 12 30/05/2011 220 MW
ST 10 22/05/2012 215.5 MW
GT 21 01/06 /2011 220 MW
GT 22 06 /06 /2011 220 MW
ST 20 28/05 /2012 215.5 MW
GT 31 14 /06 / 2011 220 MW
GT 32 21/06/2011 220 MW
ST 30 02 /08 /2012 2155 MW

Gas Turbines OCGT-08 - SBOC- 08 Jlall cilis ;6

GT 11 22/02/2015 250 MW
GT 12 08/03/2015 250 MW
ST 40 05 /08 /2019 250 MW

Gas Turbines SWGT-2 — Stage 11

SBOC(4) Jad) cliw s

GT 11

13/12 /2016

250 MW

GT 12

17 /12 /2016

250 MW

Gas Turbines SWGT-3 — Stage 111 SBOC(5) il <liy )

GT 61 10/02 /2019 315 MW
GT 62 11/02 /2019 315 MW
ST 60 13/12 /2020 300 MW

1 A il ) g3 -

2400 A8 ye Alen) Arsy 5 ¢ ol glaie 300 Lete IS Amn & jli ad 58 il 5 (8) (g0 Aasall ) 585

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

:(SBOC-1) 4l culiny ) i) -
250 A8 e dallea) drn g Ll lase 62,5 Leie JS dms B jle &8 Glaa g (4) (e Aaadll (58
RS PIENY

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

:(SBOC-2) 4jladl clin ) sl) -
250.2 &S o dgllan) dassy g ol glaza 41,7 Lo IS das 43le 2l 55 il 5 (6) (o Adasall (5SS
Aol sl

- Gas Turbine (SBOC-2).
It consists of 6 units x 41.7 MW each, with a total installed capacity of 250.2 MW.

:(SBCC-1) 4\l clin el -
1320 48 e Aallea) dnua g Dol glase 220 Lt JS a4 ke il 6 Clas g (6) (0 Adasall o S5
RBS[PIEN
las Sl Lgidlial o3 (Lol slase 646.5 = 215.5 X 3 ) L s dasy 4y jlas Gilin 63 (3) 220 <l
L AS i) 3 gl alail Lely gatl elld 5 4, jlal)
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- Gas Turbine (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) 4yl ciliyy 6l -
500 4 ye ddlaa] G s bl slase 250 Lete JS Ao A33le 2l 65 Clan g (2) (e ddasall 585
bl sl
AUl Ly satl lld 5 2, 3ad) claa 1 Lgiilal o5 (Lol slavse 250) W 5 a3y )iy 4y 5 55 llia
2\5 ).Lu.d" \}SJ}J\

- Gas Turbine (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 11) SBOC(4) 4ujuadl cliny y i) -
500 48 e Aullan) A B slase 250 Leia JS s L3le A 55 Ciins (2) ¢pe Al (oS5
RSN PIEN

- Gas Turbine SBOC(4) (SWGT2 — Stage I1):
It consists of 2 units x 250 MW each, with a total installed capacity of 500 MW.
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:(SWGT3 —Stage 111) SBOC(5) il i i) -
630 LS ye Aullen) drasys Bl slase 315 Lgie S daws By 3le 2l Clan g (2) (30 Adaad) (S5
ol slae
il Ly sl elld g 4 5l las ol Lgiilial o3 (Lol slase 300) Lo )8 dansy 3y )i diy ) 55 llia
A8 jidall 3 gl

- Gas Turbine SBOC(5) (SWGT3 - Stage I11):
It consists of 2 units x 315 MW each, with a total installed capacity of 630 MW.
Steam turbines with a capacity of (300 MW) added in order to convert gas units to

Combine Cycle System.

P EN] ddasall Qg -
Al o) Al Il e Joeill 5 ake 55 sia lim sl e

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



Alladl) 593 Aana * -8

b glasa 1632 Ly a8
8 - *Az-Zour North P. Station
Installed Capacity 1632 MW

8as gl Sardl) ey 48 sall 5_adl)
Unit Date of Commissioning Installed
Capacity
Gas Turbines Jadl clia g
GTG 11 26/ 11/ 2016** 226 MW
GTG 12 26/ 11/ 2016** 226 MW
GTG 13 28 /09/2015* 226 MW
GTG 14 01/12/ 2015* 226 MW
GTG 15 24/ 11/ 2015* 226 MW
STG 16 26/11/2016** 251 MW
STG 17 26/11/2016** 251 MW

s gl 3 gall aUaiy  Sanell Joadiil) & )5 *
el yadafi aa Lial 35 A8 jidiall 3 ) sall aUaiy (5 laill 2 USSU gea yaall Sl g b5 #
*Early Commissioning Dates for open cycle operation.

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

1o Jlad) el ) g3 -

1130 £ e Aullan) Ao 5 ¢ ol slavsa 226 Lo IS s B 3l 455 a5 (5) (y Abamnall (555

.ol slaa

g ) a1 Lgilal o5 (Lol slasa 502 = 251 X 2 ) W8 sy &y Jlas iy, 5 (2) 22 llin

L AS il 5 gall Uil gl gl el
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- Gas Turbine :

It consists of 5 units x 226 MW each, with a total installed capacity of 1130 MW.
2 Steam turbines with a capacity of (2 x 251 = 502 MW) added in order to convert

gas units to Combine Cycle System.

:gﬂd\ Z\.h;d\ é‘bﬁ -
Al esl Al lllatie s BBl 3 Jala 558 gle Cilas o) ares

- Present Status:
All the units are available and being operated as per the system demand.
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2021-1992 e 3l VA (ol ghasa ) Al sl (5 5l ldanal A pall 5 a8l ) ghas
Development of Power Station's Installed
Capacity (M.W ) During 1992 - 2021

S gand) | LAY Aaaa Jﬂj“ E‘ Jf_ﬂ:“ “ﬁnj‘“ g: “f;j“ ?L:j“ fosdd Aasa | 5l
Total Shygaya Stn. Az-Zour Sabiya Az-Zour Doha Doha Shuaiba Shuaiba Shuwz_;\ikh Period
North Stn. Station South Stn. | West Stn. | East Stn. | South Stn. | North Stn. Station
6069 - - - 2511 2400 1158 804+25 - - 1992
6898 - - - 2511 2400 1158 804+25 - - 1993
6898 - - - 2511 2400 1158 804+25 - - 1994
6898 - - - 2511 2400 1158 804+25 - - 1995
6898 - - - 2511 2400 1158 804+25 - - 1996
6898 - - - 2511 2400 1158 804+25 - - 1997
6898 - - 600 2511 2400 1158 720 +25 * - - 1998
7414 - - 1500.0 2511 2400 1158 720 " - - 1999
9189 - - 2400.0 2511 2400 1158 720 - - 2000
9189 - - 2400 2511 2400 1158 720 - - 2001
9189 - - 2400 2511 2400 1158 720 - - 2002
9189 - - 2400 2511 2400 1158 720 - - 2003
9689 - - 2400 3011 2400 1158 720 - - 2004
10189 - - 2400 3511 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 2541 1158 720 8755 252 2011
15349 - - 4867 4935.8 2541 1158 720 875.5 252 2012
15719 - - 4867 5306 2541 1158 720 8755 252 2013
15719 - - 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 5866.7 5805.8 2541 1158 720 875.5 252 2016
18743 20 1540 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
18793 70 1540.0 6746.7 5805.8 2541 1122 720 875.5 252 2019
20223 70 1540.0 7046.7 6055.8 2541 1122 720 875.5 252 2020
20250 70 1632.0 7046.7 5990.8 2541 1122 720 875.5 252 2021

* Gas Turbine Unit (25 MW) has been removed due to 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 all the Units are above their estimated life

time.

Ll gadal s gax pind A8 jall 5080 (ha (bl glaga 25) Ayl Baa gl @ a3

bt o5 By bl glasa 804 = (134 x 6 ) Auradl) Aaaal A apanall) A€ yal) 5 a8

il gl el il § ks bl slasa 720 = (120 X 6 )

*

sk
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Development of Power Stations' Installed Capacity
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2027 - 2022 (e 5 580 Y

Future Estimates of Power Stations' Installed Capacity (MW)

During 2022- 2027

Year EEi}
Station 2022 2023 2024 2025 2026 2027 . "
Shuaiba South (Steam Plant) 720 720 720 720 720 720 (i) Aysiad) Lpndd) dduas
Doha East (Steam Plant) 1050 1050 1050 1050 1050 1050 (il A8, A ol Aasa
Doha West (Steam Plant) 2400 2400 2400 2400 2400 2400 (il A da gl A
Az-Zour South (Steam Plant) 2400 2400 2400 2400 2400 2400 (i) G gindl 53 Aaa
Sabiya (Steam Plant) 2400 2400 2400 2400 2400 2400 () dgsad) daa
Aana b gey Ay LA iy 5l Adana
Doha East (GT Plant) 72 72 72 72 72 72 it il
Unna b gy A S il 93 Adasa
|Az-Zour South (Old Plant) 111 111 111 111 111 111 sl o3l
Sabiya (G/T) Power Plant (OCGT1) 250 250 250 250 250 50 | et dhow il cii,ll daa
(OCGT1)
Shuwaikh (G/T) Power Plant 252 252 252 252 252 252 | gos-dd) Adaaa g gay A la) clin ) Aaaa
(GT) Project at Doha West Distillation Plant Site 141 141 141 141 141 141 | e
Al da gl
Sabiya (GIT) Power Plant (OCGT2) 250 250 250 250 250 250 | el o B il A
(OCGT2)
51940 plily o Ay iy 5 Aana
Az-Zour South (CCGT - 1) 1500 1500 1500 1500 1500 1560 Angiall g3 Anna o8 gay AS jidkall
(CCGT1) (A% s jall)
51940 plily o Ay iy 5 Aana
Az-Zour South (CCGT - 2) 1150 1150 1150 1150 1170 1170 Tsiall g3 (TSR AN
(CCGT2) (A &la sall)
iy 5 A £ ald G daaa i
(Kuwait Condition) (G/T) Project at Sabiya Site 19665 | 19665 | 19665 | 19665 | 19665 | 19665 | _‘.““"‘,“’;"" H“:ﬁ Y o
Shuaiba North (G/T)Co-generation (P&D) 8755 | 8755 | 8755 | 8755 | 8755 | e755 | &% J"‘;;:ﬁ:j ‘.‘f“f\ji":’“' gse
Power extention in Sabiya Power Plant (Stage1)(OCGT-1) 750 750 750 750 750 750 (Stagel) L_‘e-(‘g (;:i,a Al 545
B el Aana 1 gay A3 5
Power extention in Sabiya Power Plant (Stage2)(OCGT-2) 500 500 750 750 750 750 (Stage2)(OCGT-2)
sl Adaa g8 gy 281 B35
Power extention in Sabiya Power Plant (Stage3)(CCGT-3) 930 930 930 930 930 930 (5‘3993’“"“:‘::' : GTF;)"* D
Power extention in Sabiya Power Plant (Stage4)(CCGT- 4) 0 0 600 900 900 900 (Staged) wz‘ct?i‘w R
Power extention in Sabiya Power Plant (CCGT-1) (ST) 0 0 0 250 250 250 | (CCCTY ““‘(‘2;‘;‘“ AR
Power extention in Az-Zour South Power Plant (OCGT-3) 750 750 750 750 750 750 il ui‘o%zf; ) 85
Az-Zour North (Phase 1) 1560 1560 1560 1560 1560 1560 (W) Al el )30 Adaa
i j A A pall i a5 Aasa @ g yiia
Khiran Power Plant Project (CGT1800) 0 0 0 0 1200 1800 (CGT1800)
Al Nuwaiseeb Project 0 0 0 0 2400 2400 Gy 5l € 9 pia
Az-Zour North (Phase 2 & 3) 0 0 0 1800 2700 2700 | (A g A5G Al pall) Ahaddl 30 Aluaa
Shuaiba South StationUpdate (1365 MW) 0 0 0 0 0 0 bl glaa 1365 43 giad duadl) daaa upaad
N ~ . (¥ A jall) 48 80 A gall Aasa yans
Doha East Station Update (Phase 1) (2730 MW) 0 0 0 0 910 910 b jasa 2730
Total Installed Capacity 20028 | 20028 | 20878 23228 | 26838 27498 38 gial) 48 5al) 50800 £ gana
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4l gt 48Ul (ya Baraiall ABUall g plall g oy gl 30 5 g gz i)
(Aol B g 51S (1 93la) 2021 - 1992 (o 354 YA
Electrical Energy Generated by MEW &

Renewable Energy During 1992 - 2021 (M. kWh)

“j:'ﬁ"j:f L;)""_";"‘“ 3l gal) 4BULat) L)
Percentage of Annual Electrical Energy
Increase / Decrease Generation Year
- 16885 1992
19.5 20178 1993
13.0 22802 1994
4.0 23724 1995
7.4 25475 1996
4.9 26724 1997
12.2 29984 1998
5.3 31576 1999
24 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
1.3 75071 2019
-0.4 74757 2020
8.1 80781 2021
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2021 - 1992 (s 84N JMA (dlus / g sbsS () gala) Al g A8l (a (s g8 cillana )
Power Stations' Generation of Electrical Energy (Million kwWh) During 1992 - 2021

S £ sanall | Laa) dasa ’ﬁﬁ:‘“ i‘: ij ‘3:“ dagal dagal | Agmdd | Agmdd | FusddAsa| 5
i i T Lo | AEAN | Al | ddldd
Shygaya |Az-Zour | Sabiya |Az-Zour | Doha Doha | Shuaiba | Shuaiba | Shuwaikh
Total station South Station | South West East South North Station Period
Station Station | Station | Station | Station | Station
16885 - - - 6965 5548 2745 1627 - - 1992
20178 - - - 7322 7110 3599 2147 - - 1993
22802 - - - 8020 8062 3650 3070 - - 1994
23724 - - - 7755 8881 4067 3021 - - 1995
25475 - - - 9026 9229 4135 3085 - - 1996
26724 - - - 9202 10271 4219 3032 - - 1997
29984 - - 860 10212 | 11010 4630 3272 - - 1998
31576 - - 3480 10215 | 10600 3927 3354 - - 1999
32323 - - 6237 9293 10091 3652 3050 - - 2000
34299 - - 7526 9929 9647 3977 3220 - - 2001
36362 - - 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 5114 3872 2749 868 2010
57489 - - 15575 | 20399 9996 4593 3798 2920 208 2011
61119 - - 20728 | 18517 | 10105 4625 3855 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
70085 - 5681 21318 | 20753 | 10547 3936 3745 4017 88 2016
72788 - 13025 | 20328 | 17324 9929 4231 3659 4211 82 2017
74107 4 13588 | 19945 | 18809 9469 3900 3758 4575 59 2018
75082 11 13802.6 | 21548 | 18251 9919 3834 3862 3755 98 2019
74756 14.300 13266 | 19570 | 19255 | 10669 3669 3834 4376 103 2020
80781 212 13251 | 22738 | 24724 | 10583 3639 3754 1709 171 2021
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Electrical Energy Exported Through Ministry's Systems

A gand) Jalaa g aladinal) Jalaa g 5 jiuaal) duily 4g<l) 43Ul

(Aol Jal g 518 () 9ala) 2021 - 1992 (e 338N JMA

During 1992 - 2021 (Million KWh)

4 gaal) Jalra Al Jalaa A'“l:j‘i‘:w &Eﬁ‘\"‘” a"““'ﬁ?&“ 5l
55.6 50.2 14209 2676 16885 1992
55.9 59.7 17164 3014 20178 1993
59.8 63.1 19537 3351 22802 1994
57.4 68.6 20266 3458 23724 1995
55.8 76.6 21735 3740 25475 1996
56.9 79.0 22860 3864 26724 1997
59.1 78.5 25753 4231 29984 1998
58.6 73.6 26962 4614 31576 1999
57.1 70.2 27463 4860 32323 2000
58 73.4 29273 5026 34299 2001
57.2 78.8 31053 5309 36362 2002
58.9 81.4 33086 5491 38577 2003
60.6 80.0 35632 5624 41257 2004
59.4 82.1 37906 5828 43734 2005
61.1 87 41570 6035 47605 2006
61.4 86.6 42585 6169 48754 2007
60.7 83.5 45234 6515 51749 2008
61.0 79.2 46601 6615 53216 2009
59.9 81.4 50186 6896 57082 2010
58.4 76.3 50405 7084 57489 2011
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
56.9 74.0 66356 8401 74757 2020
58.8 77.4 72235 8546 80781 2021

100 X &S pall 580 / paB¥) Jand) = 2235 Jalaa -1
100 x (i) Jasll x 8760 *) / 31 gal) Ak g<l) Aol = A ganl) Jalaa -2
(Aol 8784= Al o)) 8760 = Lindl (b clelud) g sara

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 ina year (Use 8784 for Leap Years)
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(ASall jaaal) ) sl sl a9 gl Hal g e
(s lu biglaga ) 2021 pladl J¥A
Daily Maximum & Minimum Consumption of Elec. Energy
( Network Export ) During 2021 ( Million Wh)

gy ) gt e Dl o Ry
Month £o s e = e
Date Max. Consumption Min. Consumption Date
January 24-Jan. 124668 113543 1-Jan. =l
February 17-Feb. 130643 108589 6-Feb. ) pad
March 24-Mar. 166575 118578 5-Mar. H s
April 25-Apr. 213292 144310 4-Apr. d=
May 31-May. 270715 190258 3-May. e
June 6-Jun. 290919 232581 18-Jun. S5
July 28-Jul. 304816 277045 30-Jul. respe
August 14-Aug. 299713 266422 19-Aug. gl
September 7-Sep. 291896 214353 27-Sep. S
October 3-Oct. 245748 176974 26-Oct. B
November 1-Nov. 185621 129250 26-Nov. b
December 2-Dec. 141505 119665 31-Dec. Sl
Ll glasa
MW
350000
300000
250000
200000
150000
100000
50000
0
s g 5 &8 s 3 9 &© 3
S < = 3 5 2 g 2 S
: . Months
# Minimum Consumption &3kgiul ) ® Maximum Consumption &gl e
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L) Jgud con 31 gl dily gt} ABUAY)
(Al bl las) 2021 - 1992 (3 5540 A
Quarterly Generation of Electrical Energy

During 1992 - 2021( Million Wh)

£ saaall & XA G ¥ &l &l A
Total 4th Qrt. 3rd Qrt. 2nd Qrt. 1st Qrt. Qrt./Year
Generation of Elec.Energy Bl gall Auily o<t A8y
16885071 3512222 6214985 4521211 2636653 1992
20178331 4243441 7401206 5386756 3146928 1993
22801664 4872233 7997475 6514829 3417127 1994
23724539 4887208 8473774 6620848 3742709 1995
25474751 4998619 9381703 7102409 3992020 1996
26724201 5725835 9481235 7317786 4199345 1997
29984297 6007610 10854256 8478012 4644419 1998
31575981 6481474 11369738 9014941 4709828 1999
32322800 6175232 11428108 9486914 5232546 2000
34298885 7015757 12256691 9658343 5368094 2001
36362104 7627186 13063363 10066633 5604922 2002
38576721 8111846 13692599 10907516 5864760 2003
41256761 9138240 14374013 11252612 6491896 2004
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 9370613 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 20609038 11682705 2017
74107070 15019411 25979422 20658422 12449815 2018
75082253 15824395 | 26556771.77| 21167328 11533759 2019
74756807 16058867 26838279 19709078 12150583 2020
80780637 16748163 | 28062326 | 22919349 | 13050799 2021
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L) J guad o B_juaal) duily jg<l) 43U
(Aslu bl glase) 2021 - 1992 (e 35l A
Quarterly Export of Electrical Energy

During 1992- 2021 ( Million Wh)

£ saxall &N G a A & Jds¥ & /A
Total 4th Qrt. 3rd Qrt. 2nd Qrt. 1st Qrt. Qrt./Year
Export of Elec.Energy 3 jaall duily 4g<t) A3UaY)
14209344 2866642 5366966 3838005 2137731 1992
17163963 3524715 6445485 4603300 2590463 1993
19536581 4131830 6991115 5627074 2786562 1994
20266264 4080299 7400244 5699664 3086057 1995
21735074 4128087 8200252 6122133 3284602 1996
22860178 4824767 8281086 6302452 3451873 1997
25753689 5021998 9505103 7352547 3874041 1998
26962452 5391653 9928601 7793354 3848844 1999
27463210 5103098 9956761 8154175 4249176 2000
29272812 5838530 10714444 8314209 4405629 2001
31053533 6376721 11417907 8660459 4598446 2002
33086140 6823506 12017332 9438492 4806810 2003
35631447 7780521 12662877 9786332 5401717 2004
37905505 7578575 13725124 10773052 5828754 2005
41569602 8670813 14768003 | 11887123 6243663 2006
42585156 8666040 14778966 12307154 6832996 2007
45234293 8929213 16059871 12710609 7534600 2008
46601496 9756400 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 9270246 2014
60409493 12583728 21343508 16939463 9542794 2015
61916396.5 12351019 21865974 17621263 10078140 2016
64866832 12800669 23426710 18499276 10140178 2017
65790701.7 13175629 23393666 18442653 10778753 2018
66879069 13979230 24116555 18859195 9924090 2019
66356090 14107363 24261268 17531876 10455583 2020
72234250 14835925 | 25431409 | 20653372 | 11313545 2021
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Development of Maximum & Minimum Loads (MW)

(Bl sase) S Jaadly ) Jaadl | gha
2021 - 1992 (e R8N JMA

During 1992 - 2021

i gl dyudl , gl Ayl :
I 9 Bab U & siall A Jaall o Bab U & gialy i) Jaad) 5 yidl)
ol [ il il
Percentage of Percentage of
Ratio = Min./Max. Ir'lAcr:'ZZ?eI/ Minimum Load Ir?c?ggjell Maximum Load| Period
Decrease Decrease

0.237 720.0 820 25.4 3460 1992
0.238 195 980 19.1 4120 1993
0.271 20.4 1180 5.6 4350 1994
0.271 8.5 1280 8.7 4730 1995
0.262 6.3 1360 9.9 5200 1996
0.267 51 1430 3.1 5360 1997
0.272 105 1580 8.2 5800 1998
0.268 4.4 1650 6.2 6160 1999
0.284 10.9 1830 4.7 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 31.9 2480 8.4 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 5.4 3140 2.6 9960 2009
0.298 3.5 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 2.2 3720 1.8 12060 2013
0.315 51 3910 2.9 12410 2014
0.273 -10.5 3500 3.2 12810 2015
0.316 20.9 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
0.316 5.6 4730 3.7 14960 2020
0.318 5.3 4980 4.7 15670 2021
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Ao gl Al g Ay g1 g gl cianal 458 pal) 5 80

2021 - 1992 (s 5 sl JNA ualy) Jaall
Installed Capacity & Peak Load as Percentage
of Installed Capacity During 1992 - 2021

Agiad) el
U*:j :‘d::ﬂ "E: ;::;'“ Installed Capacity sl 580 L
Lol
vt Wit | LIt | 0 g
Percentage Peak Load £ saaal) STSEEDE Combined Steam Gas Year
of Installed (MW) Total (55\;1%;%) Cycle Turbines Turbines
Capacity Turbines
50.2 3460 6898 _ _ 6654 244 1992
59.7 4120 6898 _ _ 6654 244 1993
63.1 4350 6898 _ _ 6654 244 1994
68.6 4730 6898 B B 6654 244 1995
75.4 5200 6898 _ _ 6654 244 1996
7.7 5360 6898 _ _ 6654 244 1997
77.4 5800 7498 _ _ 7254 244 1998
73.6 6160 8373 _ _ 8154 219 1999
70.2 6450 9189 _ _ 8970 219 2000
735 6750 9189 _ _ 8970 219 2001
78.9 7250 9189 _ _ 8970 219 2002
81.4 7480 9189 _ _ 8970 219 2003
84.3 7750 9189 _ _ 8970 719 2004
86.7 8400 9689 _ _ 8970 1219 2005
87.3 8900 10189 _ _ 8970 1259 2006
88.7 9070 10229 _ _ 8970 1511 2007
92.6 9710 10481 _ _ 8970 2670.8 2008
85.6 9960 11641 _ _ 8970 3609 2009
81.4 10890 13383 _ 775.5 8970 3637 2010
76.3 11220 14703 _ 775.5 8970 4957 2011
77.2 11850 15349 _ 1422 8970 4957 2012
76.7 12060 15719 _ 1792 8970 4957 2013
78.9 12410 15719 _ 1792 8970 4957 2014
70.2 12810 18259 _ 2262 8970 7027 2015
71.0 13390 18870 20 2294 8970 7586 2016
73.6 13800 18743 20 2232 8970 7521 2017
74.0 13910 18793 70 2232 8970 7521 2018
73.3 14420 19675 70 2484 8970 8151 2019
74.0 14960 20223 70 3032 8970 8151 2020
77.4 15670 20250 70 3094 8970 8116 2021
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i gk Jeig sl a dp o bl s ol Jand)
2021 - 1992 (4 @l gied) JIA
System Peak Load, Maximum Temperature

and Humidity During 1992 - 2021

5l da
ue :“;:‘:j:j o ;:ﬂ e a‘:lfu“:u“;‘j ) daadl | i
a8
Max. Rel. Humidity at Date Percentage | Max. Load Year
Peak Load % Max. Temp. at of Annual (MW)
Peak Load °C Increase
32 48 16/8/1992 - 3460 1992
6 49 10/8/1993 19.1 4120 1993
45 1/6/1994 5.6 4350 1994
48 21/6/1995 8.7 4730 1995
28 43 2/9/1996 9.9 5200 1996
18 48 28/6/1997 3.1 5360 1997
10 49 19/8/1998 8.2 5800 1998
8 48 4/9/1999 6.2 6160 1999
5 50 28/8/2000 4.7 6450 2000
38 43 13/8/2001 4.7 6750 2001
7 50 22/7/2002 74 7250 2002
2 49 6/7/2003 3.2 7480 2003
16 50 26/7/2004 3.6 7750 2004
7 51 17/7/2005 8.4 8400 2005
6 49 26/7/2006 6.0 8900 2006
6 47 3/9/2007 1.9 9070 2007
5 50 27/7/2008 7.1 9710 2008
4 48 28/6/2009 2.6 9960 2009
3 50 15/6/2010 9.3 10890 2010
5 50 27/7/2011 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 2.9 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 27/6/2019 3.7 14420 2019
10 52 30/7/2020 3.7 14960 2020
9 50 28/7/2021 4.7 15670 2021
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2021 - 2002 ¢ &) ginadl JNA
System Peak Load, Maximum Temperature
and Humidity During 2002 - 2021
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Bal gall A8Ual 5 jaaY) Jaall Aliiiucal) crlad gal)
2029 — 2022 (e 8440 A
Future Estimates of Peak Demand and Generation
of Electrical Energy During 2022 - 2029

MEW& Renewable Energy Networks Only 3asatial) d3Ualf g glall g pls <11 3 ) g e
(0mr0.8 Cogbe) W55 g il ol ) A0 ) Jal )
Year
Expected Electrical Energy Generation (M. KWh) peels(Les)
(MW)
87324 16414 2022
94398 17193 2023
102044 18009 2024
110309 18863 2025
119244 19759 2026
128903 20696 2027
139344 21679 2028
150631 22707 2029
Al <Y (5 g8 cillaal Bl gal) A8Ually L) Jasll ATl cilad gil)
Future Estimates of Power Stations' Peak Demand and
Generation of Electrical Energy
25000 ¥ 160000
20000 + 140000
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> 120000 &
S 15000 ¢ z
= 100000 &
€ 10000 4 =
3 80000 =
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& 5000y 60000 =
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s Expected Peak Load @i giall (i) Jaall emgem Expected Elect. Energy Generation Wl s o sial) 4 <) 48l
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2021 5852 28 (b (dead) A Jan puaall) ASulll il gl Jasd
System Loads (Yearly Peak Load) on 28th Of July 2021

28 7 2021 Power Stations Available Capacity (MW) Plant on Bar (MW) Pe?'\kml;\?)ad Ml(r’:)l;%ad
Shuwaikh Station 240 240 225 0
Shuaiba North Station 690 690 535 625
Time cagn | Peak Loaid(s':ﬂw) = Shuaiba South Station 660 660 540 540
Doha East Station 650 650 550 550
00.00 13510 Doha West Station 2300 2300 2070 1360
0:30 13440 Az-Zour South Station 5930 5610 5095 3920
1:00 13270 Sabiya Station 6175 5670 5005 3555
1:30 13180 Az-Zour North Station 1625 1625 1600 1615
2:00 13080 SGR 50 50 50 15
2:30 13080 Total Generation 18320 17495 15670 12180
3:00 13020 GCC Interchange _ _ 0 0
3:30 12780 Kuwait System Load 18320 17495 15670 12180
4:00 12620
ggg ggjg Time At Peak Load (MW) At Min. Load (MW) 15";‘;’(‘)’ @ o)
5:30 12180 14:30PM 5:30 AM 15600
6:00 12180 Temperature 50C° 38C° 15400
6:30 12480 Relative Humidity 9% 21% i,
7:00 12480 14800
7:30 12580 Daily Max.within 24 Hrs. Temp 50 C° R.H.25% 14600
8:00 12870 Daily Min.within 24 Hrs Temp 38 C° RH.07 % 2020 20
g;gg ig}ég 710) Lo B 345 dlia o ol (50 14960) &t 2020 plall Jasll i g (3,15670) s sy 2021 plad o) Jand wuw
9:30 13960 SRk
10:00 14150 ﬁw&a;gl/g )the Peak Load (15670 MW) for 2021 with year 2020 (14960 MW) show the load increased by 710
10:30 14500 T
11:00 14730
. Ll glasa
e el Sp——
12:30 15370 5000
13:00 15480
13:30 15600 4000
14:00 15600 3000
14:30 15670 2000
15:00 15640
15:30 15640 1000 I I
16:00 15640 ol == HN EN NN B : :
16:30 15560 s FRICEWCI SRR WICI ¥ Y SPRIE WP U S I SPTYS) Ll e 5 reeny
17:00 15560 Tt ] cocea i) ) s
17:30 14950 }E’roportion Distri‘f;lﬁior?gf;g:kj Iﬁ)ﬁ
18:00 14950 By Generating Stations
18:30 15150
19:00 15150 1% 306
19:30 14930
20:00 14800
20:30 14420
21:00 14420
21:30 14070
22:00 14070
22:30 13610
23:00 13610
0:00 13200 3%
mgx 15670 Hipdll W ANl Apedll mAngiall Auedl)  m AS,A0Aagal) w Ayl Aagl W Augiall o3l W Aouall @ AdLdD 3 ELGAY
min 12180
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lectrical Energy 2021

I Al <l A8UaY (e 3 AN anal
2021 - 1992 (s b _5dl)
Per Capita Consumption of Elec. Energy
During 1992- 2021
4, siall Ageadl Ay ) Adal)
o Bal U A gidd) AN Blgiad e Gsmla) B tmaa ) * ) FL]
Sl Per Capita (on9.d
Percentage of ;‘ﬁ-‘i :gﬁ
ot | v | G| S0 | oo | vear
Decrease PerDay | pervear | (InM/kWh)

_ 26.9 9858 14209 1441385 1992
13.2 30.6 11162 17164 1537714 1993
5.8 32.3 11805 19537 1654924 1994
0.3 32.2 11769 20266 1721968 1995
3.7 33.3 12201 21735 1781411 1996
2.0 34.1 12441 22860 1837450 1997
0.2 34.1 12461 25753 2066759 1998
0.7 34.4 12552 26962 2148032 1999
2.0 33.6 12305 27463 2231908 2000
3.0 34.7 12677 29273 2309102 2001
1.2 35.2 12832 31053 2419928 2002
12 35.6 12992 33086 2546684 2003
0.4 35.4 12940 35632 2753656 2004
21 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
17 36.6 13372 46601 3484881 2009
4.8 38.4 14010 50186 3582054 2010
2.7 37.4 13633 50405 3697292 2011
3.1 38.4 14054 53739 3823728 2012
3.7 37.1 13530 53584 3960364 2013
3.9 38.5 14062 57544 4091993 2014
13 39.0 14251 60409 4239006 2015
-15 38.4 14036 61916 4411124 2016
2.7 39.5 14413 64867 4500476 2017
1.2 39.0 14235 65791 4621638 2018
-16 38.4 14002 66879 4776407 2019
15 38.8 14207 66356 4670713 2020
15.9 45.1 16470 72234 4385717 2021

L i) e Aiaall cila glaall dalad) Aigll s 1) a8 gall (ha 28500 138 331 *
. 5 odaal) A8l e LAY anad () 98 cildanal) (e B juuaal) AU (ha 3 RN gL iludal a3,
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Electrical Networks

To ensure access to electric current for each customer, Kuwait is
divided into huge and wide electrical networks divided into overhead
power lines and other cables buried under the surface of the ground in
addition to main and secondary transmission stations and sub-
distribution centers, which work to cover the needs of customers across
the country in various residential, commercial, agricultural, industrial and
investment sectors. This is done by transferring the electrical energy
produced from the different power plants in large quantities to the main
feeding centers, and from these to the transmission centers and then
distributing it in suitable quantities to reach the customers, and work is
still going on continuously to support, expand and strengthen the various
electrical networks to meet the increasing electrical load resulting from
the change in the pattern of consumption by the current consumers and
the additional load resulting from transmitting electrical current to

buildings, housing and new projects.

Hereunder is the status of Electrical Networks by the end of 2021:

1. E.H.V. Network:

A - Length of Underground 400 KV Cables - 73 KM.
B - Length of Underground 300 KV Cables - 495KM
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 — 34.
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2. H.V. Network:

A - Number of 132 KV Sub-Stations — 458 .

B - Number of 33 KV Sub-Stations — 122.

C - Number of 33 KV Sub — Sub - Stations — 193.

D - Length of Underground 132 KV Cables — 4150 KM.
E - Length of Underground 33 KV Cables — 1670 KM.
F - Length of Overhead 132 KV Lines — 1866 KM.

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

3. M & L.V. Network 11 KV 415 V:

A - Number of Distribution Sub-Stations - 10343 .

B - Number of ( Spur Transformers + USD ) - 10938 .

C - Length of Underground 11 KV Cables — 14016.23 KM.

D - Length of Underground Low Tension Cables (433 & 415 V) — 43609.7
KM.

E - Length of Overhead 11 — 9636.3 KM.

4. Street Lighting:

A - Length of Streets with 30 & 35 M Masts — 297.302 KM .

B - Length of Streets with 22 M Masts — 296.293 KM.

C - Length of Streets with 12 M Masts and 16 M Masts — 1622.469 KM .
D - Streets with HPMV Lamps on 10 M Masts — 1709.972 KM.

E - Side Roads, Different Type of Lamps on 8 M Poles — 3377.358 KM.
F - Sub-Main Roads, Different Type of Lamps on 4M , 6M Poles —
1303.574 KM.

G - Side Roads 25 M Masats Different Types — 5.025 KM.

H — Sub - Main Roads 35 f. Masats Different Types 186.922 KM.
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Electrical Networks (Presentation & Analysis):

The effects caused by the movement of electric current in the
conductors from the supply sources to the points of consumption,
because electrical conductors have a property (resistance and
impedance) that interacts inversely with the flow of current in them and
causes firstly a decrease in the electric voltage (directly proportional to
the intensity of the current) and secondly lost thermal energy ( directly
proportional to the square of the current), And therefore the need to
keep these two reversible effects within acceptable technical and
economic limits requires reducing the current intensity whenever the
guantities of electrical power (voltage x current) to be transferred

increase, by raising the electric 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 with the
exception of some industries where consumption takes place at medium
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
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step up the voltage at the Power Station to 132, 400 or 300 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 voltage from 11 KV to 240/415 Volts.

These types of sub-stations are interconnected amongst themselves as
well as with the Power Stations on one side and with the consumers on
the other side by various network of different 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:
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- The primary transmission (A) EHV network (300 KV, 400 KV):
which consists mainly of double circuit overhead lines having
guadruple 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 primary transmission (B) 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 voltage secondary transmission network (11KV) &
low (240/415 V) : 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.
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Transmission Networks ( Sub - Stations )

i Y T_ransmls-
sion Sub- b sal Al )
Stations  |1000-1500 (MVA)|1000-1500 (MVA)| 10000 (MVA) 20000 (MVA) 43648 (MVA) Trér;sgzzgng Year
- 385 76 106 190 13 - 1992
0.5 387 78 106 190 13 - 1993
0.0 387 78 106 190 13 - 1994
18 394 80 110 191 13 - 1995
5.6 416 97 115 191 13 - 1996
5.3 438 117 115 193 13 - 1997
0.5 440 119 115 193 13 - 1998
14 446 119 116 198 13 - 1999
11 451 123 116 199 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 18 - 2006
18 578 175 117 268 18 - 2007
1.7 588 175 117 277 19 2008
14 596 175 119 281 21 - 2009
3.9 619 174 120 299 23 3 2010
15 628 174 120 306 25 3 2011
25 644 181 120 315 25 3 2012
2.2 658 185 120 325 25 3 2013
35 681 187 120 343 25 6 2014
4.8 714 187 120 373 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 31 12 2018
18 796 193 120 438 32 13 2019
0.4 799 193 120 441 32 13 2020
2.6 820 193 122 458 34 13 2021
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Transmission Network - Circuit Kilometre of Transmission Lines

R Y (e 515) i s Jilh o gl ) o (o 55) a1 k) ) sl o
% i) (e 549) Length of Overhead Lines (KM) Length of Underground Cables (KM Details
To(t;:wc)i;cf“it Jishlggana | 33 Jilllbghi| il hshi Jillhghis | Jaillhghis | Jighigsara | 33 Sl | 132 @dsl) | 300 @SSl | 400 cSlps)
Change % Tran:il:iesssion A 5 Jall) o ghad dd Gd132 G @300 G & 400 e} Gd Gd Gd Gd e

BaE) Total I(_g)nglh 33KV Lines | 132 KV Lines | *300 KV Lines | *400 KV Lines Tolal(l;gnglh 33KV Cables | 132 KV Cables | 300 KV Cables | 400 KV Cables Year

- 5632 2048 1020 694 334 - 3584 1430 1987 167 - 1992
0.0 5632 2048 1020 694 334 - 3584 1430 1987 167 - 1993
0.0 5632 2048 1020 694 334 - 3584 1430 1987 167 - 1994
17 5725 2114 1086 694 334 - 3611 1449 1995 167 - 1995
5.0 6012 2389 1108 694 587 - 3623 1455 2001 167 - 1996
37 6235 2576 1159 830 587 - 3659 1467 2019 173 - 1997
3.2 6437 2690 1159 944 587 - 3747 1494 2074 179 - 1998
0.9 6492 2690 1159 944 587 - 3802 1499 2124 179 - 1999
0.3 6510 2690 1159 944 587 - 3820 1509 2132 179 - 2000
31 6715 2786 1255 944 587 - 3929 1517 2233 179 - 2001
2.4 6874 2786 1255 944 587 - 4088 1517 2368 203 - 2002
1.2 6954 2800 1255 958 587 - 4154 1517 2434 203 - 2003
15 7057 2863 1288 958 617 - 4194 1517 2461 216 - 2004
34 7294 3080 1344 1119 617 - 4214 1519 2479 216 - 2005
1.6 7409 3190 1344 1229 617 - 4219 1519 2484 216 - 2006
1.9 7547 3261 1344 1300 617 - 4286 1531 2539 216 - 2007
1.8 7686 3373 1344 1315 714 - 4313 1531 2566 216 - 2008
21 7847 3471 1392 1336 743 - 4376 1544 2608 224 - 2009
4.7 8216 3611 1392 1358 743 118 4605 1544 2770.6 283.131 7.44 2010
34 8499 3731 1392 1438 743 158 4768 1546.59 | 2906.68 298.68 15.885 2011
3.6 8808 3926 1401 1448 764 313 4882 1547 2993 324 18 2012
1.6 8949 3994 1447 1448 786 313 4955 1553 3060 324 18 2013
2.8 9203 4192 1447 1578 808 359 5011 1553 3116 324.000 18.000 2014
34 9520 4192 1447 1578 808 359 5328 1553 3419 324.000 32.000 2015
2.3 9739 4224 1447 1610 808 359 5515 1553 3589 331.000 42.000 2016
13 9868 4245 1447 1631 808 359 5623 1553 3691 331.000 48.000 2017
4.9 10352 4670 1464 1719 956 531 5682 1553 3747 331.000 50.630 2018
8.0 11177 5058 1464 1851 956 787 6119 1656 4075 331.450 57.000 2019
0.3 11210 5058 1464 1851 956 787 6152 1656 4108 331.450 57.000 2020
2.2 11461 5073 1464 1866 956 787 6388 1670 4150 495.000 73.000 2021

* The lengths are the routes of the overhead lines but the lengths of Al g il gl ) shal Lol 4 5gd) Ja ghadd) ) s Jlshal ¢ 3oL JIskaY) o3a *

electrical circuits are double the routes. L & bal) ) ghal Cinia g2
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Transformers Installation & MVA Capacity In

Sub-Stations During 1992 - 2021

Y saal) Ao Alan) Y gaal) dlasi Alaa) )
Total MVA Capacity of Total Number of
Transformers Transformers Year
40728 1046 1992
40898 1054 1993
42188 1069 1994
42911 1105 1995
43083 1145 1996
45413 1195 1997
46013 1200 1998
46463 1218 1999
46763 1224 2000
47663 1303 2001
50573 1358 2002
54058 1403 2003
57523 1448 2004
58698 1490 2005
59253 1508 2006
60908 1550 2007
63333 1604 2008
66148 1643 2009
71128 1726 2010
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
121451 2434 2020
123641 2507 2021




i ) Jo gail) Cilaaa A8 Lgtna g o gaall S
Transformers Installation & MVA Capacity in Sub-Stations
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Aot ) Jysatl cillana (b A8 pall iy guad) LM
2021 - 1992 5 Al JNA dyily g JA) el
Installed Switchgear Bays In T.E.N. Primary Sub-Stations

During 1992-2021

LAl iy gl LA L
Installed Switchgear Bays Year
- 1992

- 1993

- 1994

- 1995

- 1996
10323 1997
10323 1998
10430 1999
10463 2000
10797 2001
11389 2002
11759 2003
12159 2004
12476 2005
12648 2006
13034 2007
13566 2008
13883 2009
14779 2010
15249 2011
15566 2012
15969 2013
16841 2014
18337 2015
19544 2016
20157 2017
21408 2018
22102 2019
22141 2020
23032 2021
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Installed Switchgear Bays In T.E.N. Primary Sub-Stations

During 2001-2021

S ) LA 230
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Number of Distribution Sub-Stations
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Electrical Distribution Networks

34 \2 > $ \ g
E R G I I
& Underground 11KV Cables-KM
@ KV11&415V O/H Lines (KM)

N
g

2,
%

& > > o ®
& & N & & &
I A A A

® Underground Low Tension Cables 433 V-KM

~ & iad)
19"’ Years

(Sasks) i 433 Qaidial Jal) s J) sk

S
&
(SaskS) 11 e gial) uial) 3 J) sl

AN 5415 paliia g da sia i 4 sgd) Ja shadd) ) ghif




SUnNYsTT
19238 JO (AIA) PEBO'T PIIIEISU] [B10L,
[
1= s s (R ) msy nCe

001°€01

000°901

00S°TTI

008°CTILI

00€°LIIL

00T°€T1

00§°STI

00L°8T1

8SH'9€1

986°6€1

pLO'IFIL

PIv8pl

606°0S1

S8L°6S1

SL6'191

9TLYI1

€00°TLI

Poe LI

w8psLL

0897701

LTIt

(DD 0L

i3 (s¢)

08°686S

0S°€IE9

0S°16€9

08°vrLY

0€°TE0L

OL'SEVL

08'9TLL

0S°066L

£9°9578

SST0S8

SO°L6L8

070506

€V I8L6

6£°69001

PL'89E0T

9618111

80°80Z11

6S"8LSTI

ST6'86L8

(DY) sadAL
JUIIIPJI( SIBSEIA J SE SPEOY UIBIA-qNS
Ravrg SE g e very

110 (e oy ¥ i3 vy (e

000°0

000°0

000°0

000°0

000°0

000°0

000°0

000°0

000°0

0000

0000

0000

0000

0000

0000

0000

0000

000°0

0000

0000

UADD
sadA [, JU210131Q SISEIN INST SPEOY APIS
ey 79)
110 D (raFy (P Aovre STY o

000°0

000°0

000°0

000°0

000°0

000°0

000°0

000°0

000°0

000°0

000°0

000°0

000°0

000°0

00070

000°0

000°0

08L°¢

000°0

000°0

776981

S0°s

TADD S9aAL
JLIDIIQ SIS INY 3 Ib SPEOY 9PIS
Feoal vy (5TY)
1710 M0 (i (g Aovre b 699

0°0€LT

000°0LLT

000°0LLT

008°0LLT

000°TLLT

00L'TLLT

00€'SLLT

007981

00T°L¥8T

0LT'T881

066'1681

00¥°T€61

0LS €961

07S'8661

0LYETIT

010°s81T

09LFPET

09L¥YET

0LS'09¢T

w1611

LS E0EL

UADD) S90AL
JUDIIIQ SISEIN Al § SPEOY UIEI-qnS
Aovre 8 ¢ Fromil vy (5T9)
110 1 e =y 2 i3 Ry imende

00€°9L6

000°LEOT

00¥°€¥0T

0081801

00¥°SPET

008°'¥8%1

00T°9TLT

001°L88T

001°8€0T

0€8'#81T

0€S°SSET

0L6°LTST

0¥0°ILIT

0IT°9TLT

0€S¥18T

0€¥°$96T

0IT°01IE

0IT0TIE

0I8°ISEE

906°90%€

8SELLEE

TSD AWdH
¥ WNIPOS WM SISEIN AL 0T SPEOY UIEI
¢ FpropRl [ STy BT
{10 €103 Oy irnfe Avre (ks 01

00S°LIST

008°SEST

00S°69ST

000°88ST

001°T¥91

00L°LILT

0097081

00T°€€8T

00T°TL8T

00,7061

0S6'8761

S9T'IL6T

SPI'TI0T

0S9°T¥ST

SHY68ST

$67T°8€9T

00¥°€60€

00°001€

S08°L61E

S0T'SE0T

TL6°60LT

TADD AINH % WNIPOS I SISEY
N 91 % 71 sealy Supjaed % sesmysig

110 10613 el e (R0 T A9 ¢

00L°EEVT

008°T6¥ 1

00%°0TST

00L°0¥ST

00T°9LST

00¥°6791

006°TOLT

00S'8TLT

00S'PLLT

000°L6LT

0ST'€€81

SLETLST

0L6°L68T

S61°0661

SO0T'T10T

£80°9%0C

078'60T

08€°901T

069'vT1T

66979191

69¥°TT91

TNSD) AINGH % WAIPoS NIk
SISEIN I\ 22 Sua1y Supjitq 7y SKeAySIH
(ST F(Cry (5T9)

{10 10613 T e AT (a0 e 7T © Areni

001°18T

001" 18T

000°6ST

000°6ST

000°6ST

00L°€9T

00L°€9T

00L°€9T

00L°78T

019°00¢

06S°20¢

06S°70¢

06S°20¢

060°S0€

060°90¢

0s8°01€

001°€1E

088°91¢

[Lr4 7 £%

6IL°S0E

£67°967

TADD ANAH ¥ WNIPOS WM SISE
INSE PINOE SV Suppieg % sKesmydig
Aol (e 6y (sTY)

(€10 1rr¥13 s Aoves 1R0Ts OF @ Fse¢

00TIST

00TIST

00TIST

00TIST

00T'IST

000°%91

000°%91

001°891

008°SLT

0681

0681

SHPI61

£80°€0T

SIL'8IT

SHYPET

0L0°€TT

0L9°STT

0L9°STT

067°97T

869867

0€°L6T

[T IR
ms PoLdd

1002

00T

€007

00T

€007

900T

L00T

800T

600T

0102

110C

(41114

€107

v10T

10T

9107

L10T

810T

6107

0202

1202

1202 - 0002 Burang@ sedA L yussapia Aq 17
sAepn aberaaed Jo yibua Bunybi 19a1S - ¥J0MIBN UOIINQIIISI [B914309]T

ooy (00 irp 03 Fee (6 <h P e 0002 - 1202




BEIN
i

120C 0¢0e 610¢

810¢

L10¢

910¢

S10¢

1610 ) (T 3y o2 (13 sy (g v SE ¢ e ey () S3AL JUB12441Q SIESEI § GE SPEOY UIBIN-ONSemm

1910 10D (FEFy (s v ST¢ e vy (579) (W) S2dAL 1UIa)1Q SISEIN INSE SPeoY apiS—

(0 [0 [y (s Aees 992 o ey (W) SRAAL JUBIB11Q SISBIN NG B INID SPROY B3PI Semm

(90 [0 (PmCoy v (I3 Ry (eds Aovee 8¢ Ao vvmry (INM) S2AAL JUB13431Q SISBINL I 8 SPROY UIBIN-ONSeme.

(10 1P 3 Oy s Aavee (R 01 ¢ Ao (el ek e €ty (M) AINH 72 WNIPOS UNA SISEIAT N 0T SPE0Y UTe|\ e

110 113 (T e (08 TLFT ¢ Ao (e vy (1) ANGH 78 WNIPOS UMM SISBIA I 9T %9 2T Sealy Buinjied %9 SKemypi e
(10 10103 (T g Aoves (RATS TT ¢ Ao efeie ECrivy (IN1) AN H 78 WNIPOS UMM SISBIN N 22 Sealy Bubsiied 79 skemybiiHems

(10 7103 e Avee (A7 OF ¢ FSE¢ Ao edei e sy (1) AH 78 WNIPOS UMM SISBIA INSE RINOE Sealy Bubited 79 SAemybiHems

102 €102 ¢10¢ T10¢ 0102 600 800¢ L002 9002 §00¢ 700 €002 ¢00¢ 1002

\I\'\

e

0000

000°000T

0000002

000°000€

000°000%

A
S

(1202 - 1007) Surin( sad4 ],
yudIapHI £q 11T sAeA dFeLLIe)) Jo 3udT Sunysry 399.08
110 002 Ipf i3 A o w0 e (1002 - 1202)




ectrical Energy 2021

aSail g 481 sal) 3 ya

a8 il Sl Jaal) Jala

a3 alddil p i,y Tai oLl 8 (el g Canall 8 i oSO 8 Al oS JlaaY) o BaaSlall (e
Agsaaill Ay sha )l 55 ) sl

12021 ua

el J3A 5 3 el Gall 2 sha 5l 5551 Al Cila 5w e e sal) (sl Jaal) e I JSEN G
Gl sall el V) sy e 14:30 delad) 3 Ol slase 15670 ety 43550 wadY) daall &l Cum cCapall
Y0 4.75 W 538 4, gi 334 3 %9 dill &y gha Hll 5 45 gia da 53 50 3 jadl Ax o cilS Eus 2021/7/28

Supervisory Control Centers
|

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 2021:

The following figure shows the daily peak load, temperature and relative humidity
during summer months. The maximum peak load reached 15670 MW On Wednesday,
28th of July 2021 at 14:30, with a temperature of 50° C and relative humidity of 9 %
with an annual increase of 4.75 %.
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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 2019, 2020 and
2021. 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 2020 with 2021 show that the average load variation was
about (895) MW only (6.95 %) during summer and about 254 MW (4.04 %) during
winter months.
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Loads of Different Areas During Peak Time

for The Years 2019/2020/2021 and % Annual increase

NO Feeding Sub-A 27/06/2019 30/07/2020 28/07/2021
Substation ub-Areas MW ] % | MW | % | MW | %
1 GCC -260 0.0 0 - 0 -
2 | Power Stations |Power Stations Auxiliaries & Distillations. 1177 1.6 1306 11.0 1319 1.0
Al Zour/ Khiran/ Nweseeb/ Wafra oil wells and Part of Wafra Area/ Khiran
g 2SR Pearl/ Mina Azzour Pumping Station/ Sabah Al Ahamed Sea City 248 53 337 359 370 98
Part Of Ardiya/ Doha/ Part of Sulaibiya/Fardous/Sulaibikhat/ Part of Rigee R
4 RES / Part of Jahra / Andalus / Qairawan. 686 41 638 70 2t 130
Shuaiba area except major industries:Fahaheell /Part of Mina Abdulla/ UM
5 | SHUBW & X |Alhayman/Brigadel5/Part of Sabaheya / Part of South Sabaheya / Part of 594 -5.7 593 -0.2 660 113
Zour / Mina Abdullah Pumping Station / Part of Khiran Pearl/ /Wafra.
KNPC A,B/ KCFC A/SHND A,B/SHSN M/ AMONIA Factory/ Shuaiba
water pump A,B / Ahmadi Refinery A,B,C/ M.Abdula Refinery W,A,B/ Salt
Major & Chlorine A/ BURGAN minefield A,B,C,D,E/ Lig.Petroleum Gas .
€ Industries  |Factory/Petrochemical A/ Shuaiba Tyre Factory / OL2K (oliphenes)/Steel 909 1.3 831 8.6 1058 273
Factory/Cement Factory/Kuwait National Petroleum Company/ Lean Gas
Import Factory.
7 | RDTNW & X |Rawdatain/ Sabriya/ Part of Ratga 146 - 152 4.1 173 138
8 SLBY W Sulaibiya/ Um Qadair/ Al-Manageesh 309 8.4 424 37.2 165 -61.1
Part of Jahra/ Jahra Hospital A,B/ Oyoon/ Tima/ Qasr/ Part of Rawdatain/
9 | JAHRW & X |Sabriya/Abdali/Ratga/Sabiya Water D.C./Shagaya / Brigade 6,35/ Ali Al- 912 -15.0 980 75 979 -0.1
Jaber base/South Jahra. & Ahmed Al-Jaber Base/ Nasim.
10 SABD W Saad Al-Abdallah/ Nassem A & B 158 8.2 167 57 210 25.7
11| JBAH W, X, Y |Jaber Al Ahmad/ Part of Sulaibikhat 286 20.7 306 7.0 315 29
12 ARDY W  |Sabah Al-Naser/ Part of Ardiya/ Jewan/ Part of Rigee 380 3.3 436 147 565 29.6
13 OMAR W ?:{;e(;f Omaria / Part of Shuwaikh industrial /Jewan camp/ Al-Rai/ Part of 841 23 313 62.8 545 741
14 WILB W South Ard!ya/inIeeb AI-Shyyookheh/ W.Jaleeb / NEW Airport/ Ishbelia/ 477 02 509 6.7 595 16.9
Part of University/ Shadadiya.
15 UNIV W University/ Part of Farwaniya/ Part of South Ardiya/ Part of Jaleb Al- 37 R 224 505.4 220 18
Shuyookh.
16 SSURW South of Surrah/ Hiteen/ Al-Salam/ Al-Zahra/ Al-Sideeq/ Al-Shuhada 423 42 441 43 456 3.4
17 SRRD W South of Surrah/ Hiteen/ Al-Salam/ Al-Zahra/ Al-Sideeq/ Al-Shuhada 720 -0.4 764 6.1 795 4.1
18] saLmw & x Sal_mlya/ East of Haw_all/ Rass/ Part of Rumaithiya/ Bayan/ Part of Jabriya/ 993 32 1002 09 999 03
Failka/Part of Hawali.
Siddiq / Qadsiya / Surra / Part of Hawalli / Part of Jabriya / Rawda and
% SRIOM/ Daiah/ Nuzha/ Abdullah Salem/ Part of Farwaniya, Kahitan & Al Rai. 534 55 544 19 565 39
20 JABRW Jabriya/ Dasma/ Embassies/ part of Hawali & Rawda/ Part of Surra. 458 -3.8 502 9.6 510 1.6
Khitan/ Edaliya/ Khaldiya/ Qurtuba/ Yarmouk/ Part of Farwania/ Part of ~ ~
2t BREEMY Airport (OLD)/ Rabya/ Exhibtion area. 519 35 799 53.9 560 29.9
‘Watia/ Shuwaikh/ Part of Shuwaikh Industrial/ Shuwaikh Port / University/
22 SRR Research Institute/ Flour Mill / Kifan/ Sabah Hospital/Shamiya. 419 48 402 41 425 57
23 KIFN W Kifan/Shamiya/Fayhaa 83 -2.4 96 157 92 -4.2
Town/ Part of Green belt/Part of Dasman/Amiri / Murgab /Sharg/ Abdullah .
28 UGRHIEY Salem/ Swaber/ Beneied Al Gar/ Magwa. 343 79 324 55 337 40
25 GBLTW Part of Mirgab/ Jibla/ Part of Amiri. 173 116 142 -17.9 112 -21.1
2 EINT W Fintas / Mahbolah / Abu Halifa/ Zahr/ Part of Riqaa / Part of Ogaila/ Part 596 16.2 607 18 597 16
of Sabhan.
27 QURNW  |Sabhan/Middle Area & part of South Sabah Al Salem. 174 -5.9 145 -16.7 175 20.7
28 SSSM W Part of South Sabah Al-Salem/ Part of Finetees/ Part of Abu Fatira. 493 -3.7 519 53 523 0.8
Ahmadi / Fahd Al-Ahmad / Part of Al-Sabahiya /Al-Mangaf /Part of . R
2| AR T Rigaa/Hadiyaa/Magwaa/ Adan Hospital/ Part of Abu Halifa. 643 64 662 30 655 11
30 FNTS Z Part of Masilah/ Part of Sabah Al-Salim/ Part of Finatees 143 243 157 9.8 193 229
31 ABFT Z Abu Fatira/ Part of Masilah/ Part of Ogaila/ Part of Fintas 245 15.6 251 24 272 8.4
32 SI2A Sabah Al Ahmad area 210 47.9 252 20.0 276 9.5
12.22.32.4Z
33 WAFR Z ‘Wafra Area. 84 115.40 111 32.10 119 7.20
34 KHRN Z Khiran area 7 - 20 185.70 29 45.00
35] WABM1Z |West Abdullah Mubarak - - 4 - 85 2025.00
Total Loads 14420 | 3.70 | 14960 | 3.74 | 15670 4.75
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S Ll s aae gt
2021 - 1992 (e 8 58l JBA
Development of Electrical Energy Consumers
During 1992 - 2021

LRG| e |
P?;iig;ig? ge?:eggzl Total Consumers Year
- 198079 1992
1.4 200804 1993
2.4 205584 1994
121 230549 1995
4.4 240614 1996
2.1 245634 1997
3.3 253688 1998
13 257012 1999
23.2 316693 2000
4.2 330125 2001
-2.8 321009 2002
12.0 359660 2003
3.2 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
2.9 465575 2012
3.5 482019 2013
2.2 492690 2014
2.3 504223 2015
24 516370 2016
0.9 521272 2017
14 528618 2018
6.1 560676 2019
0.7 564548 2020
2.0 575714 2021
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Number of electricity customers by governorates in 31/12/ 2021
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Electricity Sales Revenue ( KD )

During 2001 - 2021
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_ 26702138 2001
37.0 36581425 2002
-19.4 29478732 2003
22.4 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
-27.9 142455074 2020
123.9 318986818 2021
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Electricity & Fresh Water Sales Revenue During 2021
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Electrical Installation for Consumers During (2010- 2021)
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Proportion Load Distribution for
Governorates Installation During 2021
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Electrical Installation for Consumers During 2021
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Sectorwise Proportion Load Distribution Consumption for
Electrical InstallationAccording To Sectors During 2021
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2021 - 1992 ¢ 3l DA 31550 cplalal) dlasf gl
Development of Ministry's Employees

During 1992 - 2021

A gieal) Ay gial) Al

jtjm ﬁuﬂ gl B A

FOREIEEB O /AITLE) Total Employees Period
Increase / Decrease

- 5434 1992

1.7 5851 1993

-1.0 5793 1994

3.6 6000 1995

5.4 6323 1996

4.4 6602 1997

5.1 6937 1998

-2.2 6783 1999

2.4 6943 2000

4.1 7228 2001

7.4 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

5.7 18525 2015

7.4 19904 2016

2.7 20440 2017

5.2 21507 2018

6.0 22788 2019

5.1 23946 2020

13.3 27130 2021




Development of Ministry's Employees During 2010 - 2021

2021 - 2010 554N J3A 50 jslk ulalad) dlas | ghat
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2021 - 1992 5l JMA 31 551 clalall iy o€ il g Contba oSl Aae | ghat
Development of Ministry's Kuwaiti & non Kuwaiti Employees
During 1992 - 2021

uu:fibrw Numberof Employees Oalalad) aae <
Kuwaiti aay) RS s Period
Percentage of N

Total Total Non Kuwaiti Kuwaiti
49.9 5434 2721 2713 1992
51.0 5851 2868 2983 1993
53.1 5793 2716 3077 1994
53.0 6000 2821 3179 1995
55.2 6323 2833 3490 1996
57.4 6602 2812 3790 1997
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
71.4 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 9086 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
89.3 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 2017
94.1 21507 1276 20231 2018
95.2 22788 1095 21693 2019
95.5 23946 1079 22867 2020
96.4 27130 082 26148 2021




Development of Ministry's Kuwaiti & non Kuwaiti Employees During 2006 - 2021
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iila ol de gana s B0 oIl Alalall (5 681
2021 b Ailgd fa
Ministry's Manpower According to Different
Staff Groups By the end of December 2021

Fixed Salary Group 4s shiall ol g 1) 3 sie 4e gana J 0.76

Poaadl il | aaY) s
Perc_?_r;ttzglge Rl Total Description
0.02 6 Management Ll Ciill o)) A pana
96.05 26058 General Group of Jobs Aalal) il ol Ao gara
0.09 24 Asst. Tech. Group of Jobs. 820 Lusal) 4,81 (il oY) A gana
0.22 60 Asst. Group of Jobs. A glaal) il gl) A gara
2.63 714 2nd Contract Group of Jobs. AN SEall Ao gana
0.76 206 Fixed Salary Contract Group of Jobs. de ghiall il gl age £ gara
0.23 62 Others s Al
100 27130 Total & s—a—aall
)
Description

Others sAl | 0.23

Second Contract Group (6 dial) ds sana i 2.63
Asst Group of Jobs 4 slaall Ciilligll & gana | 0.22
Asst. Tech. Group of Jobs 8sluall 481 Ciilli gl) &e gana | 0.09

General Group of Jobs &alall il sl 4 gaza 96.05

Management Group of Jobs 4Ll ciillagll 4 gaxa | 0.02

0.00 20.00 40.00 60.00 80.00 100.00
A gial) Al
Percentage
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i3 ol Ae gana a3 ) ol Alalad) g il
2021 pawd Adlgd Aa cla il g
Ministry's Manpower According to Groups
and Grades by the end of December 2021

Management Number  aud dgalial) Caida o)
Under Secretary - 35055 S
Asst. Under Secretary 6 aclua syl ys JSs
Total 6 £ saaall
General Group of Jobs dalal) Caily g Ao gana
Grade A 263 fdaa
Grade B 680 o da )l
Grade 1 2453 S As
Grade 2 3129 Al A Al
Grade 3 4344 A6 A )
Grade 4 8818 Gl M Ayl
Grade 5 4149 Talal) As )
Grade 6 1122 Lol da
Grade 7 808 Al sl
Grade 8 292 Al da
Total 26058 £ saxall
Asst. Tech.Group of Jobs Saclual) 4uidl) (2l o) As gana
Grade 1 S Al
Grade 2 Al ds )
Grade 3 10 20 4a 0
Grade 4 11 I sl
Grade 5 - Aoalall ds )
Grade 6 - Aualud) ds )
Total 24 £ saxall
Asst. Group of Jobs A0 glaall Ciil g As gana
Grade 1 6 S as sl
Grade 2 13 Al da )
Grade 3 41 AN Aa )
Total 60 £ sanall
Contracts 3 gal)
2nd Contract 714 BLES
Fixed Salary Contract 206 g shia (il 5 dic
Others 62 s Al
Total 982 £ saaall
Grand Total 27130 S £ el




O ‘gall a1 59l e igal) dlas

2021/12/31 4 \as
Numbers of engineers according to qualifications
As on 31/12/2021
Qualification Number 3l JA sal)
Electrical Engineering 2097 Al g Autia
Mechanical Engineering 1941 48l Aia
Civil Engineering 897 Aiae dwaia
Chemical Engineering 701 Qs dwaia
Industrial Engineering 683 Lilrass Auria
Electronic Engineering 377 iolia duia
Architect 103 A sl Aia
Computer Engineering 58 Ay jlara Auain
Others 776 A Claadi . duaia
Total 7633 £ yaxall
Crpmatigal) das ® 10%
Numbers of engineers 1% @ 28%
2500 1 1%
4 50 %
2000 1 u 9% ‘
i =
1500 . n 9% /7//' i
1000 + 4 12% o 25%
500 -
0 - r . ’ | . L S
| 3 | | | | | | |
S IR RO NS IS O O
; 3 \ : q :
N O
3
1,
9

dasall.
Qualification




2021/12/31 3 LS £ il causa (& £ - &) 51350 elaad) e

Sectorwise Number Of Employees ( Kuwaiti - Non Kuwaiti ) According to gender as on 31/12/2021

glkadl)
Sector

A8l g pSatll g A8 pal) S0 g0
olgall ks 5 A gl 5 ) cillins
(SRR

il JELEY g Al lasil)
sl po e

ol Ages 5 i

A ) G s

Ly g el
hagladl) g oyl g kil
A o gt

A ¢ gt

1 Sl s Ll 5 )

1000

&l S e —hs il
Total Non Kuwaiti Kuwaiti Nationality
ISR R SRR [PV T PR R DR O P g
Total Female Male Total Female Male Total Female| Male Sacoy
283 | 145 | 138 | 27 1 26 | 256 | 144 | 112 Rl g =)
Highest Dept. & Offices
489 | 308 | 181 | 20 1 19 | 469 | 307 | 162 St g
ative Affairs
1556 | 965 | 591 | 33 3 30 | 1523 | 962 | 561 ==tlec=x
Financial Affairs
42 | 32 | 120 | 7 3 4 | 435 | 319 | 116 Doy g
Planning & Training & Data system
5757 | 1002 | 4755 | 172 3 169 | 5585 & 999 | 4586 ) el i
Electrical Distribution Networks
3133 | 747 | 2386 | 101 0 101 | 3032 | 747 | 2285 =rRd=Rians
Electrical Tr on Networks
3296 | 108 | 3188 | 60 0 60 | 3236 108 | 3128 A
Water Operation & Maintenance
404 121 283 40 4 36 364 117 247 de=rie=e
Water Projects
A ) JELEAD g Al cilasil)
1132 | 136 | 9% | 75 2 73 | 1057 @ 134 | 923
Technical Services & Main Workshops
3331 | 1599 | 1732 | 28 5 23 | 3303 1594 | 1709 P st
| | Consumer Affairs
6873 | 1000 | 5873 | 411 4 407 | 6462 996 | 5466 SRR G S
Power station & Dist. Plants
44 | 20 | 214 | 8 0 8 | 426 | 220 | 206 LY (DO
Control Center & supervision
) £ panall
27130 | 6673 | 20457 | 982 26 956 | 26148 | 6647 | 19501
Total
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85 g i pal) @ jlaies) 202y dpiliaa
B8l Al jae - 2021 ale M4
Expenditure, Entry and Import Forms
During 2021 - Ministry's Budget

L LB‘&\J"‘E&:J:J Js¥ e g sl

Month Chag(\a/rlsl : I Chapter 1V Total
January S 735 98 833
February — s 418 90 508
March e 721 841 1562
April di 668 155 823
May S 667 234 901
June S 732 131 863
July Sis 720 123 843
August  (ubus] 912 234 1146
September sl 1198 138 1336
October sl 1162 158 1320
November — Jmisi 1055 206 1261
December — Jsess 922 144 1066
Total € sl 9910 2552 12462




31080 A e ol gl s o

Ministry's Budget (In KD) During 2021

2021 ale PA ol Al (Sl 4y pgdd) cild g paally Cids

Monthly Expenditure for Different Chapters of

Jsi G 35 b S ol SR B “yalil)
. - il (=1
el il (RS PO I el ITE
1 FA S alasidly g A ghaial) i) Aluall g S
Chapter 4
Chapter 1 Sl H Chapter 3 Purchase (EEREIE! I(Z:i:Z?ltcei;IS
Month Compesation Of Goods & P Depreciation & . Grand Total
X of non-current assets . Allocations &
Employees Services Construction
- Expenses
Projects
January B 3,825,130 95,817,333 40,670 8,644,219.000 - 108,327,352.000
February b 326,039 106,737,547 133,146 9,558,408.000 6,039 116,761,179.000
March ke 172,134,277 253,956,891 2,120,418 191,283,462.000 55,814 619,550,862.000
April Y 243,752 3,486 - - 1,200 248,438.000
May Sile 183,908 9,507 - - 250 193,665.000
June Y] 783,799 156,155,327.0 - 1,406,787.000 11,575 158,357,488.000
July s 212,067 136,822,293 66,950 4,934,610.000 4,181 142,040,101.000
August b 580,301 241,187,027 75,821 21,592,745.000 34,562 263,470,456.000
September i 715,377 14,390,693 65,376 16,606,128.000 19,800 31,797,374.000
October s 481,493 353,072,078 106,984 17,638,792.000 18,754 371,318,101.000
November g 33,617,458 156,033,544 167,175 19,448,816.000 12,810 209,279,803.000
December it 245,034,179 30,614,655 192,122 15,059,769.000 20,648 290,921,373.000
Total £ saall 458,137,780 1,544,800,381.000 2,968,662 306,173,736.000 185,633 2,312,266,192.000
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(Dhally) Aladl) cild g juaal) g Aallal) cilalaicy)
2021/2020 - 2001/2000 < gead) JSA
Calalad) ciliday o /0 o8 bl - 851550 &) e

Financial Allocations &Actual Expenses (KD)

During 2000/2001- 2020/2021
Ministry's Budget Chapter | - Compensation Of Employees

Ay giall Ay giaal) Baly 3N Apad

Alal) ) | Adlal) cilalaie ) | Adadl) il g juaall L*’j',d o=t
ST Percentage of Annual Increase
Fiscal Year Financ.ial Actual Percentage of e ]
Allocations Expenses Expenses Allocations % | Expenditure %

*2000/2001 | 37,335,000 37,332,903 100.0 -22.0 -21.8
2001/2002 | 55,950,000 53,159,611 95.0 49.9 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 99.9 114 11.3
2006/2007 | 103,478,300 | 103,390,509 99.9 28.4 28.4
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
2010/2011 | 197,544,190 | 197,485,892 100.0 24.2 24.2
2011/2012 | 247,817,850 | 246,560,782 99.5 254 24.8
2012/2013 | 277,564,858 | 277,258,544 99.9 12.0 125
2013/2014 | 303,431,550 | 303,173,570 99.9 9.3 9.3
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
2016/2017 | 357,779,840 | 357,061,644 99.8 2.3 2.4
2017/2018 | 404187430 402145628 99.5 13.0 12.6
2018/2019 | 447818260 446334154 99.7 10.8 11.0
2019/2020 | 481856080 481286497 99.9 7.6 7.8
2020/2021 | 471421000 470904866 99.9 -2.2 -2.2

* Period consists of 9 months started from
1/7/2000 to 31/3/2001.

. 2001/3/31 (sia 2000/7/1 ¢ 1) el 9 Jiai
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Callalad) cliday gai / J oY) ) - 303580 Al Saa
2021/2020 - 2001/2000 5 58l dlail) cid g paal) g dullall ciilais)
Ministry's Budget Chapter I, Compensation Of Employees
Financial Allocations & Actual Expenses During 2000/2001- 2020/2021

M gl
Million KD
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(Dhzally) Adedl) cild g paal) g ddlal) cilalaicy)
2021/2020 - 2001/2000 < gimsdt JHA
Ciladdd| g alead) / AEL Gl - 3 415 g1 Ad) S
Financial Allocations & Actual Expenses (KD)
During 2000/2001- 2020/2021
Ministry's Budget Chapter Il - Goods & Services

3 gial) A giead) Bl 30 A

Al A Al cilaiey) | Adadl) cild g puaall L”:‘fj ) Al
iyl Percentage of Annual Increase
Fiscal Year :Iilgigfi?:]s Actual Expenses PerEch;;a:gssof ALMIQ\J‘ UJTA‘
Allocations % | Expenditure %

*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
2004/2005 615,266,000 578,690,224 94.1 57.6 48.5
2005/2006 722,660,600 722,340,897 100.0 175 24.8
2006/2007 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
2009/2010 | 1,653,065,000 | 1,611,672,291 97.5 -32.6 -34.0
2010/2011 | 2,214,459,000 | 2,193,470,444 99.1 34.0 36.1
2011/2012 | 2,144,702,000 | 2,103,700,836 98.1 -3.2 -4.1
2012/2013 | 3,181,745,000 | 2,877,731,716 90.4 48.4 36.8
2013/2014 | 2,805,990,000 | 2,397,376,202 85.4 -11.8 -16.7
2014/2015 | 2,869,437,000 | 2,164,924,219 75.4 2.3 -9.7
2015/2016 | 1,624,027,000 | 1,311,783,242 80.8 -43.4 -39.4
2016/2017 | 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 24.9 28.6
2018/2019 | 1,553,681,000 | 1,509,897,925 97.2 8.9 7.4
2019/2020 | 1,701,896,000 | 1,680,740,335 98.8 9.5 11.3
2020/2021 | 1,515,895,000 | 1,499,760,365 98.9 -10.9 -10.8

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

to 31/3/2001.

. 2001/3/31 i 2000/7/1 (e 1 ks gl 9 Jiad *




Financial Allocations & Actual Expenses (KD) During 2000/2001-2020/2021

cilasdd) g abeal) / AU L) - 81561 Al e
2021/2020 - 2001/2000 5 4 (Juizally) Apladll cid g puaal) g Adlall clalaicy)
Ministry's Budget Chapter I, Goods & Services
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(Dl Adadl) il g paad) g Adlal) Cilalaicy)
2021/2020 - 2001/2000 < giead) JNA
Aghriall & Jga¥) £l /N QL) - 515 sh A) Saa

Financial Allocations & Actual Expenses (KD)

During 2000/2001 - 2020/2021

Ministry's Budget -Chapter 111 /Purchase of non-current assets

o A g Baby 3L A giat) Aty
g s 4t abgpadl | L Gl
Rl R 4ladl) S e Percentage of Annual
Increase/Decrease

. Financial Actual Percentage of laiey) il

Fiscal Year .
Allocations Expenses Expenses Allocations % | Expenditure %

*2000/2001 740000 619228 83.7 -29.1 -14.0
2001/2002 635000 544485 85.7 -14.2 -12.07
2002/2003 700000 691064 98.7 10.2 26.92
2003/2004 653780 619688 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
2007/2008 4083000 1768446 43.3 104.2 -3.60
2008/2009 6729000 4546785 67.6 64.8 157.11
2009/2010 9004000 5692282 63.2 33.8 25.19
2010/2011 12767000 7251678 56.8 41.8 27.39
2011/2012 65458000 5248786 8.0 412.7 -27.62
2012/2013 53129000 15713424 29.6 -18.8 199.37
2013/2014 9343000 4449050 47.6 -82.4 -71.69
2014/2015 4471000 1436109 32.1 -52.1 -67.72
2015/2016 3312000 1675203 50.6 -25.9 16.65
2016/2017 5718000 853401 14.9 72.6 -49.06
2017/2018 19010000 5419427 28.5 232.5 535.04
2018/2019 21669000 5178039 23.9 14.0 -4.5
2019/2020 22300000 9359547 42.0 2.9 80.8
2020/2021 15465000 3166488 20.5 -30.7 -66.2

* Period consists of 9 months started from
1/7/2000 to 31/3/2001.

* 2001/3/31 is 2000/7/1 o T kiie) Ledl 9 Jisi




Ugaiall & Jgatl ol pd /AN Gl - 53l 431 e
2021/2020-2001/2000 58l dsladl) cild 5 puaall g Aallall clalaisy)
Ministry's Budget Chapter I11/Purchase of non-current assets
Financial Allocations & Actual Expenses (KD) During 2000/2001-2020/2021
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Financial Allocations & Actual Expenses (KD)
During 2000/2001-2020/2021

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

Adlal) Asud Al clalaiey) | Aladl) cild g paall 3‘*"3:‘3 A Dstall gt B3l L
i puall Percentage of Annual Increase
Fiscal Year Financ_ial Actual Expenses Percentage 'M_;?‘ d{‘”
Allocations of Expenses | Allocations % | Expenditure %
*2000/2001 200,250,000 103,273,264 51.6 -15.7 -21.4
2001/2002 288,605,000 155,988,544 54.0 44.1 51.0
2002/2003 311,000,000 183,311,817 58.9 7.8 17.5
2003/2004 312,000,000 240,142,485 77.0 0.3 31.0
2004/2005 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
2007/2008 1,095,000,000 466,733,462 42.6 177.9 88.2
2008/2009 699,250,000 685,346,349 98.0 -36.1 46.8
2009/2010 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
2011/2012 1,220,000,000 835,932,063 68.5 20.6 -17.2
2012/2013 886,100,000 750,735,163 84.7 -27.4 -10.2
2013/2014 706,000,000 663,501,248 94.0 -20.3 -11.6
2014/2015 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
2019/2020 752,000,000 469,844,877 62.5 -6.0 -15.9
2020/2021 540,000,000 298,181,083 55.2 -28.2 -36.5

* Period consists of 9 months started from 1/7/2000 to 31/3/2001.

. 2001/3/31 s 2000/7/1 ¢ T e) gt 9 Jiai
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Ministry's Budget Chapter 1V, Basic Maintenance & Construction Projects
Financial Allocations &Actual ExpensesDuring 2000/2001-2020/2021
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Financial Allocations & Actual Expenses (KD)

During 2000/2001-2020/2021
Ministry's Budget Chapter VIII - Various expenses &Transfer Payments

Slalil) gf & giad) Bal 3N Ay giall duaatl)

AL ) el | Ll el Aéti:;d | Percentage of Annual
Increase/Decrease
Fiscal Year | Financial Actual  |Percentage of ey il
Allocations Expenses Expenses | Allocations % Expenditure %
*2000/2001 - - - - -
2001/2002 - - - - -
2002/2003 - - - - -
2003/2004 - - - - -
2004/2005 285050 284129 - - -
2005/2006 271070 105761 39.02 - -
2006/2007 222000 157863 71.11 -18.10 49.26
2007/2008 4538000 4257066 93.81 1944.14 2596.68
2008/2009 3060000 1213456 39.66 -32.57 -71.50
2009/2010 2519000 1005129 39.90 -17.68 -17.17
2010/2011 1911000 1215982 63.63 -24.14 20.98
2011/2012 1483000 1463032 98.65 -22.40 20.32
2012/2013 3633000 3629623 99.91 144.98 148.09
2013/2014 4540000 3623759 79.82 24.97 -0.16
2014/2015 2848000 1875799 65.86 -37.27 -48.24
2015/2016 3048000 996141 32.68 7.02 -46.90
2016/2017 689000 680397 98.75 -77.40 -31.70
2017/2018 1265000 1253684 99.11 83.60 84.26
2018/2019 7808000 7774872 99.58 517.23 520.16
2019/2020 10640000 8529491 80.16 36.27 9.71
2020/2021 1095000 66403 6.06 -89.71 -99.22

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

31/3/2001.

. 2001/3/31 (55 2000/7/1 ¢ 1 e gl 9 Jia
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Ministry Budget Chapter V111, Various expenses &Transfer Payments
Finantial Allocations &Actual Expenses (KD)During 2000/2001 - 2020/2021
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Flectrical Energy 2021

SR (Al el ) gl dadladd) dumdd) ddasal (15 ) shall g 4y gall) diball cle b b gial Aualli J gaa
2021 als

Illustraitive Table For Average Maintenance Hours (Emergency & Planned) Of
Shuaiba North Station (Gas Turbines) During 2021

Lluall cilelu b gia
29—l Average Maintenance Hours
s sk 40
S Emergency Planned
G/T | S/T | G/T | S/T
January A 0 0 339 336
February il 0 0 589 | 672
March el 21 0 312 744
April 2! 0 0 236 720
May sk 0 0 180 741
June SHs 40 181 0 0
July S5 77 110 0 0
August bl 2 4 0 0
September = i 8 60 0 0
October s 12.67 0 0 0
November — wds 0 0 0 0
December s 0 0 0 0
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Definitions

(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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