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Achievements of Ainistry of
Electricity & Water
Accomplished Power Generation

Projects in Year 2018/2019 & Future Projects

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

two axes:

increasing of the productive capacity of the plants and electric:
networks through the establishment of new stations and new electrical
nc works .
depends on saving in consumption to reduce the electric loads
through a n: onal project "Rationalize" which achieved tangible success
exceeded expectations and commend by ¢ inside and outside the country, this
success has been achieved by citizens and residents responded an by the
coordination with customers of the hig loads of industrials, institutions,
ministries, commercial and entertainment complexes to reduce the electric loads
during peak hours, and suggest a new project by obliging a new prices
according to electricity and water consumption :vels to award those who
cooperate with the campaign to save water and electricity which is considered

an essential requirements.



- Great disparity in the life of the components of the existing electric sy >m

(turbines / generators / Transformers / cables / switchgears, etc.), since some of

them are in service for more than 30 years and the (design life) is near

completion, like the case in e Shuwaikh, Shuaiba South and )oha ‘ast

plants.

- construction of power plants t: 2 several years, and the establishment of a new
Steam power plant needs more than 60 months from the date of commencement
of the contract. The establishment of a Combined gas Turbine plant needs for
more n 32 months from the date of commencement of contract work, In
addition to one or two years for studies of each project, preparation, processing,

Tendering and contracting.

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

to consumers.

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

any country in the world.

The size of the integrated electrical system of production, transport and

distribution of electric power in the country includes 1ousands of



machines, equipment and systems: more than 60 production units of
electric ower in separate locations on the Gulf coast north and south of the
country, about of 26 thousand electric transformer scattered across the
country, more than 33 thousand kilometers of electrical MV cables, 36
thousand kilometers HV 275 kv & 132 kv overhead power transmis: >n
lines, and hundreds of thousands of ancillary equ ment and

complementary systems.

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

of the electrical system.

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

emergency case when one or two units out service suddenly.

- That it is possible at any moment a sudden disruption in any of the elements of
the electrical system, may :ad to a large and sudden drop in frequency as the
minimum system design set point, leading to an imbalance between the
"production" and "electrical loads" required by the consumers, followed by

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

- Power production still depend only on crude o petroleum products and

natural gas, in spite of the multiplicity and diversity of energy sources



discovered and used in the production of electricity on commercial basis in
many countries of the world (the potential energy of crude oil and its
derivatives, natural gas, coal, Solar energy, potet al energy of water falls, wind
energy, nuclear energy, tidal energy at seas and oceans, latent heat in the bottom
of earth, ... etc.).

Based on these facts, parameters and possib ties, the ministry, therefore, has to
strengthen the capacity of existing stations, and ensured its plan for the period
from 2008 to 2030 to bu 1 a new power stations to meet the future needs of the
growing electric power, designed and constructed according to the latest

international art techniques.

lans and programs have been put for the construction of alternative plants
to replace old plants in locations Shuwaikh, Shuaiba South and East Doha,
after the virtual aging, low efficiency and worn out their equipments which
become uneconomical to operate. So that to demolish such old stations,
redesign and reuse their dis 1ctive sites in better way to produce more
energy from a modern and best efficient equipments and systems, friendly to
the environment, on the other hand the ministry began to use solar energy in

ligl ng in many places.

1- Supply, Erection, Operation and maintenance of Gas urbines to
upgrade power capacity at Sabiya Power and Distillation Plant site

(about 500 MW) Stage — 2, it taking over certificate issued on



23/2/2017 the project now in the stage of operation and maintenance
from 23/2/2017.

2- Supply , Erection, Operation and maintenance for the Conversion of
the First Stage Sabiya Gas Turbines to Combined Cycle Plant CCGT-
1 to upgrade power capacity (: out 250 MW).

3- Supply, Erection, Operation and maintenance for the Conversion of

e Third Stage Az-Zour South Gas Turbines to Combined Cycle

Plant CCGT-3 to upgrade power capacity (about 250 MW).

4- Supply, Erection, Operation and maintenance of Gas Turbines
operated by a Combined Cycle lant to upgrade power capacity at
Sabiya Power and Distillation lant site (about 750 MW) Stage — 3.

1- Az-Zour ] rth IWPP:
It is a Combined Cycle Gas Turbine (CCGT) Power & Distillation
Plant. The project is executed through the Kuwait Authority for
Partnership Projects (the public and private sectors) according to

the law No. 2010/39. It consists of several stages:

The total power capacity is 1539 MW and 107 MIGPD of
distilled water. The fuel that is used to run the station s Natural

Gas (NG) and Gas Oil (GO). It is in service since 26/11/2016.

The total power capacity is 2700 MW and 165 MIGPD of
distilled water. The 1el that is used to run the station is Natural

Gas (NG) and Gas Oil (GO).



2- Al-Khairan IWPP:

Is a gas station that operates a combined cycle system to generate
¢ :ctric power and distillation water will be imj :mented in three
stages capacity of ear stage about 1800 MW and 125 MIGPD of
distilled water. The projec is executed through the Kuwait
Authority for Partnersh  Projects according to the law No.
39/2010. The fuel that is used to run the station , the latural Gas
(NG) and Gas Oil (GO).

3- Al-Nuwaiseeb Power Project (CCGT):

The Project combined gas turbine with a seawater based
desalination plant and it is executed within three stages. he first
stage produces a power capacity of 3600 MW and 75 MIGPD of
distilled water, as well as the second stage. The third stage is a
desalination plant that uses Reverse Osmosis (RO) system to

roduce 30 MIGPD of water.The total capacity for all stages is
180 MIGPD .The fuel that is used to run the station are the
Natural Gas (NG) and Gas Oil (GO)which are (LSFO). The site

is customize with obstruction.

A Project of Installing Photovc aic System on Water Reservoirs:
Nineteen >cations have been identified for executing the project
of installing photovoltaic cells on water reservoirs surfaces to

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



expected e tender to be issued within 2019 at west Sabiya with a

ower capacity of (25 —30) MW.

No doubt that the future of energy in the state is a part of the future energy in all
countries of the region and other countries of the world. 1 at is, the potential

ri; s linked all together and the energy future in all countries is indivisible.

Due to the fact that oil is the only source of weal and the country's main
1come, so the increasing in consumption and wasting power needs a quick and
urget work efficiently and effectively towards rationalizing consumption of

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

Leav 1g energy consumption without control or checking, and continue the
traditional policy in building new plants as demand and electrical loads
increased, without any activation of the offset olicy to reduce the consumption,

needs confrontation and honesty.

Through this terrible conflict and increasing in demand for energy all over the
world, It is important and necessary to search for urgent solutions to regulate
energy consumption in order to preserve wealth and to guarantee future energy
needs, especially after nearing depletion of global oil stocks and the end of an
era of oil around the world before the end of this Century. Now there is no
alternative than searching seriously about the use of alternative energy from

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

The 2 is also a strong motivation now to use alternative and renewable energy,
(using solar / wind / tidal seas / natural ermal energy deep .arth / atomic

energy... etc.), in the production of electric energy, mainly:









natural disasters in many parts of the world threaten to drown v ole cities
under water, also this has got a bad effect on human health beside acid
deposition, will destroy crops and agricultur: facilities, lead to e great

imbalance in the ecological balance and climate.

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

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

The ministry is following closely global developments relating to alternative
renewable energy technologies, in coordination with international cer :rs of
global and local specialized agencies, looking into the feasibility and reliability
of these new dev¢ )ped techniques of sustainable energy (renewable energy) to
face iture energy needs in the country, according to e standards of World

Records.
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Electricity Generating Plants
(Presentation & Analysis)

The Primary source of energy from which we obtain the electrical energy (and
fresh water) which is consumed in Kuwait is still the chemical energy
contained in the fuel which consists of gas and liquid oil products. The
process of transforming the primary energy of the fuel into electrical energy
passes through several stages inside the Power Stations (and Water
Desalination Plants) which comprise special complic: :d equipment and plant
requiring huge financi: investm¢ ts. These include a very large boilers which
burn tremendous quantities of fuels and transform the chemical energy into
thermal energy that produces large quantities of high pressure super heated
steam. 1 is steam drives the steam turbines which transform the thermal
energy into chemical energy which rotates the electrical generators that
transform the mechanical energy into electrical energy which is exported to

the network for its transmission, distribution and delivery to the consumers.

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

to produce energy.

The Electrical utility mainly employs Thermal Steam Turbines for the
generation of power needed to satisfy demand. However, Power Plants also
include some Thermal Gas Turbines t 1t make up around. 40 % of total
installed capacity and are usually used in emergencies and during the time of
peak load. Otherwise, they are kept as standby with a high degree of
availability owing gas turbines, high operational costs and low therm:

efficiency.

Power Generating Plants use different ypes of fossil fuels available in
Kuwait such as natural gas, heavy fuel oil, crude oil and gas o depending on
boiler design such that priority is given to natural gas within the limits of the

available quantities. The older plants can urn natural gas and gas oil in case
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Electricity Generating Stations
(Historical Development)

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

has developed over the last few years.

W en the majority of the people lived within Kuwait w: s using kerosene lamps
for lighting, shows that 1934 witnessed the birth of electricity supply service when
the National Electricity Company constructed the first small (DC) electric lant.
Production started with two (30 W) generators and the power was distributed by
+200 V (Direct Current) line. The number of consumers was r: 1er small at first
and by the end of the first year it was only 60 but then it increased and went unto

700 in 1940 and that required increasing the installed capacity to 34 KW.

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

As a result of the rapid progress and growth covering all walks of life in the
country, demand rose up considerably rendering then the available plants unable to

cope with it. Here the Government stepped in and bought the shares of the












the total installed capacity of Az-Zour North is 540 MW. The total roduction of
power was recorded as 13588 in 2018 MkWh.

Al-Shigaya project station was commissioned in 2016 with a capacity of 20
(5W+6PV) MW which become now after finishing first stage 70 MW
(5W+¢ V+CSP) produced 3.920 MkWh in the year 2018.

It is evident, therefore, from the above that the all stations available installed
capacity in 2018 totaled 18793 MW bearing in mind that the electric: peak load
reached 13910 MW in 2018.

Electricity peak demand has been moving upwards in amazing leaps. he rate
increase ranged around 32% in the fifties, 26% in the sixties, 15% in the seventies,
8% in the eighties and 11% in the nineties. 1 :vertheless, it is quite obvious that
during e 1istten years there was a downward trend towards reasonable rates — by
3.68 whereas in most of the industrial countries the annual increase in electric load

yes not exceed 2 - 3 %. Naturally the rise in electric load and consumption is a
direct result of the harsh climatic conditions and of the rapid economic and
construction growth in the country’s private and public sectors. However, the rise
in per capita average rate of consumption re :cts the extent of luxury and
abt dance enjoyed by the people, meanwhile it plainly indicated aspects of waste

and e: -avagance prompted and encouraged by the very cheap rice of electricity.

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

status.
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Generating Stations
Juring (2018)

Power Generating Units:

hese units comprises the large capacity units. Their capacities vary from 20 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
ava it : and operational capacity will be maximum in summer season as the
electric: 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.

hese are smaller capacity units ranging from 18 MW as in Doha East Power Station
,42 M W in Shuwail Station, 28.2 MW in Doha West and 27.7 - 130 - 165 - 250
MW in Az-Zour South Power Station and 4 .7 - 62.5 - 220 - 250 MW in Sabiya
Station and 220 MW as in Shuaiba North & 225.8 in Az-Zour North Stations . The
total inst: ed capacity is 7521 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.

These units comprises the large capacity units. Their capacities vary from 185 MW to

280 M W, The total installed capacity of these units is 2232.4 AW.

These units comprises solar modt :s (10 MW), wind power units (10 MW) and 50
MW from CSP totally 70 MW from sustainable energy.
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A 6 units are operation: as per system demand with available capacity 120
MW each. As a the units are above their estimated lifetime, it has been

decided to operate and run at derated capacity.
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R¢ irbishment will be carried out for 2 units every year w.e.f. 2002/2003 for

extending e life of the units for ten years more.
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Az-Zour new G/T consists of 8 units x 130 MW each, with a total inst: ed
capacity of 340 MW at 50° C and pressure of 1 Bar.
In 2010, two more Steam Turbines with a capacity of (2x280 = 560 MW) were

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

added in order to convert Gas 1its to Combined Cycle System.

2 ) 5,8 & gena b2 gl dal glasa 250 (o0& dpsiadl g 3l Aanay 3 Hlad) il 5 530 4SS el 5 )3l
| . B lase 500 (250 x

Az-Zour 03 — 09 consists of 2 units x 250 4W each, with a total installed
capacity of 500 1W.









It consists of 8 1its x 300 MW each, with a total insta :d capacity of 2400

MW,
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It consists of 4 units x 62.5 MW each, with a total installed capacity of 250

MW.
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It consists of 6 units x 41.7 MW each, with a total installed capacity of 250.2

MW.
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It consists of 6 units x 220 W each with total installed capacity of 320
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.
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It consists of 2 units x 250 MW each, with a total installed capacity of 500
MW.

b gle

[t consists of 2 units X 250 MW each, with a total installed capacity of 500
MW.
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All the units are available and being operated as per the system demand.
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It consists of 2 units x 220 mw each, with a total installed capacity of 440 MW.

It consists of 5 units x 22 MW each, with a total installed capacity of 1100 MW.
The total installed capacity of 1540
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All the units are available and being operated as per the system demand.
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stations in perfect synchronism whereby all generators maintain on identical

speed.

which
consists in open areas, ¢ double circuit overhead lines having sing : of double-
bundle conductors supported on steel towers and in built-up areas of
underground cables of special design. he main function of is 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.

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

ground cables distribution suj ly consumers by electricity.

which consists of L.T. Cables emanating from 11 KV /

415 -2 ) Volts sub-station to supply street lighting lanterns on poles and masts.
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Control Supervisory Centers

In view of the fast development that took place for the lectrical
Networks and to co-ordinate the activities of Power Ge ‘ratio its Transmission
and Distribution and to secure the continuity of this system and to increase the
efficiency and to ensure the safety of the equipment, the Ministry decided to
construct Supervisory Control Centers and distribute them according to the
geographical area and determine their responsibilities which are described here

after:

National Control Center J: riya:

This Center was constructed by M/S Siemens and started operating in 1980. It
was upgraded by the same con any in 1994. And received the last upgrade by
M/s Siemens in 2010 so as to manage the vital activities and Energy Exchange
for the interconnected power systt 1 of the Gulf Cooperation Countries in
coordinatio wi Interconnection Control Center in Saudi Arabia. National
Control Center is responsible for the supervision and control « 400 kV, 300
kV, 132 kV Electric: Network and supervises the Generating Stations in all

parts of the country.

Jabriya District Control Center:

This Center started operating from 1972 and has been upgraded by M/S
Siemens on 1994 and 2C 0. This Center is responsible >r the supervision and
control of 132, 33 and 11 kV Network which lies in the area surrounded by
Fourth Ring Road in north and Gulf Street on the east and Sixth Ring Road
with Sabah Al Salem Area to the South and Al-Ghazali Street with Riqaee and

South Ardiya areas to the west.



Town District Control Center:

This Center started operating in 1988 and has been upgraded by 41/
Mitsubishi in 1999. And subsequently upgraded by M/s Areva in 2010. This
Center is responsible for the supervision and control of 132, 33, 11 V
Electrical Network which lies in the area surrounded by Fourth Ring Road in
the south and Al-Ghazali Street to the west including Shuwaikh Industrial area

and Hospitals area and Gulf Street on the north and east.

Shuaiba District Control Center:

This Centc  was constructed by M/S ¢ >mens and started operating in 1988.
and has been upgraded by M/S Siemens on 1999 and 2010. This Center is
responsible for e supervision and control of 132, 33, 11 kV Electrical
Network which lies in the area surrounded by Sixth Ring Road in the noi
(excluding Sabah Al Salem Area) and the Kuwait Saudi border in the south and

Gu “Street on the east and  aisal Bin Abdul Aziz Motorway on the west.

ahra District Control Center:

This Center constructed by M/S Cogelex and started operating from 1994. It
was upgraded by the same company on 24/7/2002. This Center is responsible
for the supervision and contr¢ of 32, 33, 11 kV Electrical Network which
covers a the area on western side (starting from Sulaibikhat and includes

Ardiya, And us, and Sulaibiya).

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

following categories:

- Information Collection Systems.

- Telephony Systems and Peripherals.



- Communication System and Peripherals.
- Auxiliary Power Supply System and Peripherals.
- Computer System & Peripherals.

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

using different communication equipments.

The Ministry of Electricity & Water tries to make the redundant
commu cation facilities in different Power Generating Stations and Sub-
Stations always availat : to facilitate the personnel oper: ng and maintaining

ese stations and the Control Centers to co-ordinate the « eration of the power
system for the continuity of supply and repair any defects which appear on the
equipment with utmost urgency and has designed a separate elephony
network for each of the Center and these networks are interconnected to each
other to increase the efficiency of these networks. A unified IP based MEW
tele hone network has been established which provides communication

between 1EW different installations.

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

There is possibility to hear these recorded conversations at any time so as to



analyze the instructions or advise issued or received by the Control Room

Operation engineer.

The Communication System performs the transmission ¢ information and
indications and telephonic conversation which are essentic to co-ordinate
between the Control Centers and the Power Generating Stations with respect to
the required generation throus a special system and for the Control Centers
and the sub-stations (Voltage 400,300, 132, 33 KV) connected to the respective

Control Center.

1s been considered in the designing of the Communication System that all
major sub-stations di 1 is transmitted via duplicate channels and the equipment
differs according to the routes used and the wired or wireless transmission

media.

With  1derground power cables, Pilot Cables or Fiber Optic Cables which are
laid alongside the same route are used as a communication media. In case of
Overhead Lines, the conductor of these lines or Optical Ground Wire (OPGW)
are used as a communication media. Wi  regards to wireless media, Digital
Microwave are used. Some major sub-stations collects the data of eir
satellites and transmits and receives the information in the same way as
described earlier. In case ¢ sub-stations >cated in far areas and for which the
previously described medias are not economical to be used then the equipment
using the Ultra High Frec ency (UHF) wireless operating in the frequency
range of 367.925 — 399.5 MHz has been installed for the provision of

communication services with the Contr¢ Centers.



The peripheral equipment for the communication equipr :nt con ' ts of the
protection equipment installed at the ends or on the equipment itself to pri :ct
this equipment against damages arising out of abnormal incidents occuring on

the Electrical Network.

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

Auxiliary system in the sub-stations consists of a battery charger which
converts the electrical energy from the alternating current to the direct current
and a set of batteries. These batteries provide the required energy in case of
loss of suj ly to the charger for a period between 10 to 2 hours. The Auxiliary
Power Supply System as rovided for the Control Centers consists of the

following:

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

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

matching to the equipment requirements present in e Control Centers.

The duty of the Control centers depends on the computer systems, which
communicate with the remote terminal units and power stations. These systems

were designed as Duplex System for work continuity.


















i S Ll ¢ pStaal

Al SYYS ey A sl 8 Sl e lall Sleiie aae skl Gadl JSlaa i) Jsaad)
BJ}M&HM‘L&SG elall c\gﬂﬁ\&i)a‘;ww\&5@&}@\@)@\}3}4@1\%
Oyl g3 3 el g el Al

ol Aled in g Aalall ol eS8 )1} Garnsll Al e Jlal Slete dae | gdad L L
.2018

1960 ale & Juad 28 1 138 a5 Wgiue 2462 Sl Ll (Slgias 220 IS 1951 ale
Slgie 118682 I iSlgiusall 222 38 1970 ale b | il i e amy s ¢ Wlgione 47060 N
217232 b 3 Ak sale 50y ) OSlginall 230 315 1980 ple & ol Adlll Sl iy INA

1970 ple 8 ade OIS Lee 9 83 s i 5oy 3y 5 lgians

o ol aa 1S e (260135) OiSlgisall 23 o maal 1989 ple A5 i
sae oy enay Lag 1992 alall s o 5 B all 5 5all s Al 1991 ple A Wlgius (195534)
e O iny Laa Slgias (528618) 2018 ale duled b doms o ) gL YL (Slgianall

el ey )8 el by (Sl

Consumers of Electricity

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

services.

Hereunder is a resume of consumers’ number growth since the foundatic of

Electric 7 Department up to e end of 2018.



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

By the end of 1989, the number of consumers totaled (260135) while in 1991 it
decreased to (195534) because of the brutal Iraqi invasion. From 1992 onwards,
the number of consumers started increasing till it reached (528¢ 8) by the end of

2018, this means that it is gradually returning to its natural average.
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Manpower

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

contemporary world.

The proper management of human resources can be any org: 1zation to achieve

many goals, perhaps most notat , the following:

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

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

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

Ministry of b ctricity and Water.

This however coming pages of Chapter 7 "Manpower" of this rev :w Statistical
Yearbook describing the work force of Ministry of Electricity and Water in

terms of growth and development over e past years till 2011..
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Fuel Networks
vatural Gas & Liquid Fuel Pipelines

The main purpose of Fuel Network Projects Department is to meet all power
stations demands of different kinds of fuel, in addition to supply the needed fuel
and deliver to run the futurist ower stations and these are Fuel Network

undergoing and futurist projects:

1- Design and upgrade the infrastructure for fuel and gas fuel supply
system for all MEW power stations
-The contract was signed on 20, 2/2012

- Ministry of Electricity and Water is intending to do the project of
study, design and supervision to upgrade and rehabilitate the
infrastructure of fuel and gas supply systems (Shuwaikh P.S. - Doha
west P.S. - Sabiya P.S. - Az-Zour South P.S.) within MEW power

stations.

- This project is considered to be very important to the development
plan in the State of Kuwait. MEW power stations gas and fuel
supply system have not been upgraded for >ng time specially the
receiving systems which effected e efficiency needed to run the

power stations.

- The consultant in collaboration with MEW - Fuel Network Projects
Department will have a complete study to all MEW power stations
from the receiving point to the reservoir, in addition to study the
infrast ctures of pipelines system and how upgrade : d rehabilitate
and that to help the power stations to maintain the efficiency needed
up to 2030.



2- k airan thermal power station (KTPS):

- Feed of four fuel types (GO — N.GAS) pipes were designed and
added to Az-Zour South tender to design and upgrade the
infrastructure for fuel and gas fuel feed system of MEW power
stations.

3-Relationship projects between fuel letworks Project Departme:

and Kuwait Oil Company for MEW sites (power stations sites &

others)

- Tender EF/1717 installation and supply of measu 1g, controlling
and remote monitoring devices to all power stations, work is
under way to operate all measurements and control facilities and
to make the required operational tests in all MEW power stations,
work is underway also to connect these devices wi  all fuel pipes
at )oha West and Sabiya stations.

Detailed documents are undergoing to transfer the telemetry system
facilities which are located within the concrete boundaries of the stations

with coordination with Kuwait Petrol Company and its partners.

1- Supervising on executing the enhancement of the infrastructure of

receiving fuel and gas fuel for MEW power stations.

2- Abduliya Power Station:
Study and construction two fuel pipelines (NG — GO) to feed Abduliya P.S. by
investor of public authority of partnership projects in between private and
public sectors to secure the supply requirements to Abduliya P.S. from fuel

required to run the power station. Abduliya P.S. in under MEW future plan to

produce electrical power.



3-Nuwaiseeb Power Station:

Nuwaiseeb P.S. is under the future lan of MEW to produce electrical power
and water, an agreement was done with KOC to take the responsibility of study
and construction of fuel pipelines to secure the power station requirements from
all fuel types (CO-GO-NO-LSFO) required to run the power station.
Commissioning tests is expected in the first quarter of 2021, work is underway

for the initial design of lines construction and necessary requirements.

4-Project of two fuel pipes (LSD/LSFO) from Al-Zour refinery to Az-Zour
South station through Kuwait Integrated Petroleum Industries Company
(KIPIC).
- Construction of two fuel pipelines (LSD/LSFO) from Al-Zour refinary to Az-
Zour South station through Kuwait Integrated Petroleum Industries Company

(KIPIC) contractor and through which clean liquid oil will be secured.
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(1) Imstalled Capacity (Nomin: / Theoretical):
Itis e capacity stipulated in the contract signed with the supy er based
on the contractual provisions, specifications and standard conditions and
v ich forms the basis of t: ing over.

It is the obtainable capacity under : ecified 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 overa demand on e sources of supply during a
defined period of time (e.g. year, month, week, day etc.).

(5) Minimum Load:
. 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 (  nes, transformer.etc.) to
carry the ower from the source of st ply to the centers ¢ consumption

under specified standard conditions.

(7) Actu: 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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